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As economic biologj' and patholog}* are subjects wortliy 
of the <lee|)cst study on the part of farmers, market-gar¬ 
deners, and others interested in the cultivation of crops,— 
my aim Las been to make this little volomo a useful 
companion to those who axe interested in the diseases of 
crops caused by the attacks of parasitic insects and fungi. 

The annual loss from the ravages of insects and ftuigi 
upon growing crops is beyond calculation ; but it may be 
estimated that on the average at least “one-sixth” of tlio 
entire yield of farm-crops, hop-gardens, etc., is sacrificed 
through the ravages of insect and fungoid pests. 

“As actual instances of the enormous losses whicli 
farmers sustain through the itivagos of iivuctg, it may be 
mentioned that Miss Ormerod estimated, for the season of 
1881 alone, the financial loss represented by the cost ot 
seed and the expenses of sowing and ro-sowing the turnip 
crop destroyed by the ‘ turnip-fly ’ in twenty-two English 
and eleven Scotch counties, amounted to over half a 
million pounds sterling.” In Mr. Whitehead’s Official 
ReporUioT 1886 and 1887 it is stated, “ that the ‘diamond- 
hack turnip moth ’ is the cause of losses estimated at 
from £4 to £6 per acre; that the ‘ dart moth ’ occasioned 
to a market-gardener in Essex losses to the extent of more 
than £100; that through the ‘ mangel-wurzel fly ’ fanners 
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PREFACE. 


in Derbyshire and Hampshire had both lost over £100 in 
one season on this crop alone; and that the losses to hop- 
growers duo to the hop aphis liave been incalculable. 
In the last serious blight in 1882, the whole produce of 
the liop lands in England—Go,619 acres—did not exceed 
114,832 cwts., or a yield of 1| cwt. per acre.” For 
comparison, it }nay be stated that on an average the 
English hop lands yield about 7 cwts. per acre. 

As an instance of tlie losses caused by fungo'id pests, wo 
may allude to the much-dreaded Pvronospora infvistans. 
There is no doubt that “ the potato disease in a bad year 
affects the whole community; but it falls with crushing 
force upon the large growers, for the potato is always 
nn oxjjensive crop. Tlio amount paid away in 1880 in 
consequence of the failure of the preceding year, was 
£2,847,027. Yet in 1885, after a smaller area by 18,987 
acres, £727,806 sufficed lo make good our requirements. 
Tins enormous difference of £2,119,221 roughly indicates 
the loss sustained by home potato-growers in 1879; and 
that season had been preceded by several other scarcely 
less calamitous years.” 

Therefore nothing more need be said of the practical 
utility of the subject discussed in the following pages. 

Tlie main object of this volume is to detail, in a concise 
form, tlie life-histories of the principal insect and vege¬ 
table foes of the farm, and to give an account of the 
moans for destroying them or preventing their attacks. 

The microscope being of such practical utility for the 
proper study of parasitic fungi and insects (and especially 
the former), a short chapter has been added concerning 
its use as a means of examining and studying the various 
jjarasitic fungi and insects detailed in the present volume. 
In my opinion, the best objectives are those made by Zeiss 
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of Jena; in fact for clearness of definition they are uusur- 
jiassed by any other maker. 

No author could well approach the subject of economic 
biology withont consulting the works of Berkeley, Cooke, 
Curtis, De Bar}*, Liudeman, Ormorod, Plowright, Riley, 
Smith, Taschenberg, Westwood, Whitehead, "W oronin, 
and others: to these, I take this opixirtnuity of acknow¬ 
ledging many obligations. 

My best thanks are given to Dr. Carl 2Seiss, Dr. K. 
Lindcman (Professor in the Academy of Agriculture, 
Moscow), Messrs. S. T. Griffiths, G. F. Strawson, C. 
Whitehead, F.L.S., J. E. Mason, B. O. Howarxl (Depart¬ 
ment of Agi’icnltiire, U.S.A.), B. P. Galloway, and the 
Hon. N. J. Oolman (formerly Ommissionor of Agriculture, 
U.S.A.), for valuable information. 

I may add, that I have received the constant assistance 
of my wife (rwfe Frances E. Wright), whoso knowledge ol 
botany Las been no mean help to mo in many ways. 

In conclusion, I hojjo that tho -pre.sent volume may 
prove useful in helping farmci'S and others to increase 
tho produce of tho soil by preventing or curing tboso 
diseases caused by the attacks of uumberlc.ss farm j>osts. 


A. B. GRIFFITHS. 
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THE DISEASES OF CROPS. 


CHAPTER I. 


INTRODUCTION. 

The object of the pre.«;<-nt book is to give, in a concise 
form, an account of the » doings •’of the more important 
members of tl.o animal and vogelablo kingdoims which 
are injurious to farm crops. 

As the scope of the volume i.s limited, it i.s not proposed 
to include the life-histories of the organisin.s which prey 

ujion fruit and forest trees, as these do not concern the 
majority of Briti.sh farmers. 

After describing the life-history of each “ insect ” and 
“fungus” and their modes of attack, varioim methods 
will be given for the prevention and euro (as far as jios- 
siblc) of eacli dLsease. 

By prevention is meant, those methods of cultivation 
etc., which will procure the production of strong, vigorouj 
and healthy plants, capable of resisting the attacks of that 
“ unseen mist of organic forms.” 

By cure is mc-ant a description of tlio various re-agents, 
etc., which are capable of destro^'ing farm pests without 
causing injury to the crops tbom8olvo.s. 

The vino is liable to bo attacked by some 350 jiarasitic 
fungi in addition to the Phylloxera and other animal 
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imEASKS OF CROPS. 


jicsts! Hapjnly our English farm crops have not such 
an array of deadly foes as the vine. The wheat has its 
“ mihlow,’’ its " smut,’’ its “ canker,” besides such animal 
foes as the corn-weevil, tho corn fly, the wire-worm, and 
tlio Hessian fly. Tho potato has its Peronospova, its 
Colorado beetle, etc. 

Tho mildews and other fungi which infest farm crops 
are all “ built ” more or less upon the same structural plan. 
They take their origin in spores which are found iu tho 
atmosphere, soils or water. Tho spores givo rise to 
hypha' (fllaments), which live principally upon tho albu¬ 
minous substances found within tho living colls of various 
farm crops. Each hypha (in tho majority of cases) is 
composed of a variable number of mici-oscopic colls placed 
end to end, and each cell is composed of an external wall 
or covering of a peculiar kind of cellulose, and contains 
a living granular substance called protoplasm (" tho basis 
of life ”). Tho cellulose of parasitic and saprophytic fungi 
is of a different nature to that found in tho higher plants. 

Tho hyphm (produced from spores) branch and bocomo 
closely interwoven and twisted in all directions. This 
“ mat-like ” mass of hyplne is called a mycelium,^ and 
gives rise to elotigatod cells springing vertically in tho 
air, bearing, at their free ends, spores. 

As fungi, unlike tho higher plants, contain no cMoro- 
phyll (green matter), they are incapable of living upon such 
inorganic or mineral substances, as atmospheric carbonic 
acid gas, water, ammonia and various soluble salts. Be¬ 
cause they are incapable of “ manufacturing ” albumin. 


> There is no couucction between colls, wliich are in apposition in 
two separate hyphic. This is one of tho distinctions between fungoid 
" tissues'' and those of higher plants. 
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etc., tJicy live parasitically oji livinj' or «lea<l organisms, 
tlicreby obtaijiing the requirei.1 albuiniuous subslauco 
requisite to sustain life. 

I'migi living on <loa<l or docnyiijg organic matter aro 
termed saprophytes ; others infesting living plants, caus¬ 
ing more or less serious disease in the host, arc termed 
pa rasitvs. 

According to Dr. Sieber {Journal /Hr Praktischr 
Cluntie (2), 23, ]). 412) certain common mildews have the 
following compositions:— 



1. 

1 11. 

Altinmin. 


2sy.-, 
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.".-77 

Ahh . 

■l-MU 

0 7.1 

Kubslunccs KoUihle in ether . • . « 

lH-70 

11-111 
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3-30 
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The analyse.s show that mihlews contain a considerable 
percentage of albumin, derived in tho first instance from 
the liost-plant u|>on which tho jiarasites live. Tho host- 
plant thereby becomes diseased, and its vitality is greatly 
impaired. Tlio vitality of the .spores of most fungi isveiy 
considerable; and tho spores are capable of being dried 
up in the dust of tho atmosphere for months, and it may 
be years, without losing their vitality. 

So far, wo have spoken in a general way of tlio struc¬ 
ture, etc., of tho vegetable foes which are injurious to 
farm crops. Wo now offer a few remarks concerning 
those members of tho animal kingdom which are un¬ 
doubtedly the foes of tho farm. 
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OF CHOPS. 


Tbo majority of tlio animal foes wliich cause disease in 
crops bolonj' to the great class of Insccta ; a few are mem¬ 
bers of the IVrnu'i- (worms) and the Murkipoda (milli- 

podos). 

" Insects in their most complete character pass through 
four Stages or phases of existence—the egg, the larva 
(maggot or caterpillar) stage, the chrysalis, and the 
perfect state. In none of these, except the larval or 
caterpillar stage, does the insect increase in size. . . . 

After insects have come out of the chrysalis stage they 
never grow—all the growth is done in the earlier stage 
when tlioy are catorpillai-s. If we sometimes meet with 
two insects of the same species but of diiTorent size, the 
diffbreuco is duo to tlie supply of food which the cater¬ 
pillar had during its growth, and is only a parallel case 
to an ill-nourished child growing up into a stunted man. 
Some insects, as the Aptcra (wingless insects), pass only 
through three stages; the egg, the ‘ younger stage’ and the 
perfect form; and some of the intermediate orders also 
attain perfection without passing through more than two. 

“ The egg is usually deposited externally, but in some 
few cases it is hatched in the body of the parent; in some 
othoi-s it is deposited at one period of the year, and the 
progeny brought forth alive at another period. . . . 

In the larval stage, the insect casts its skin or moults 
several times, after each casting attaining a sudden and 
rapid increase of size. The larva does not always take 
the form of a caterpillar or maggot. In some orders 
(the Jkmiptera [bugs] and Orthoptera [cockroach, 

dragon-fly, thrips]) it assumes a good deal of the appear¬ 
ance of the perfect insect. In this imperfect metamor¬ 
phosis it changes its skin as the caterpillars do, and it does 
not assume a different foi*m for the chrysalis stage. 
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"In the other orders (Diptern (two-winged flies], 
Jlynif noj/trm (bees, wasps, ants), Xrurojttcra (caddis-fly), 
L* pklopti ra (butterflies and moths], CoUopivra (beetles]) 
the larva, on its last change of skin, assumes a new form 
known as the chrysalis or pupa, in which stage it lies 
dormant and nearly motionless, sljut up like a body in the 
shroud, until the last change takes place, when it comes 
out as the jierfeot insect. This chrysalis in some cases 
merelj' consists of the hardened skin of the animal itself, 
and is left unprotected and bare in the open air, or in the 
earth nr other place of conceahnont; but in other cases 
a cocoon or case is made by the larva for it, previous to 
and in anticipation of tl )0 change, in some sjmu liko Ihn 
cocoon of the silk-worm, in others composed of fragmonis 
of earth or bits of woo*!, etc., glued together” (Murray). 

Insects in tlioir pvrfvvt state, are distinguishes! from 
other articulate animals by the possession of six legs 
and two antenna* (" feelers "), and by the division of the 
body into throe distinct regions—the head, thorax, an<l 
abdomen, of which the second boars the organs of motion. 
The vionth of the insects oxliibit.s remarkable modiflea- 
tions. In some it is used exclusively for biting, in others 
for suction, whilst in others again it is constructed for the 
I)orformanco of both these actions. The eyos of insects 
are compound and sessile; sometimes simple eyes are 
added to thorn. 

Insects are all unisexual animals. Hermaphroditism, 
where it occurs, is quite exceptional in its nature, and 
very rarely gives rise to fertile individuals. The females 
are usually larger and broader than the males, but in 
most COSOS the structure of the apex of the abdomen at 
once indicates the sex; besides the antennae and tarsi 
(feet) often present well-marked difiorcncea in the two 
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sexps. The reproihiction ofinsecfs is essentially oviparous 
(producing eggs'*, some are ovo-viviparous (<>., the eggs 
aro hatched and the 5 *oung developed to a greater or 
less extent tritliin the body of the parent), and a few 
aro viviparous (producing living young) at 
certain periods. The ravages of insects, which sometimes 
occasion such serious panics, are explained by their enor¬ 
mous fecundity. Sir Richard Owen, K.C.B., P.R.S., 
estimated that a single Aj>his in the tenth generation 
produced no loss than l,0(>0,tX)0,000,00(),000,0(X) (a quin- 
tillion) young (Owen’s “ Invortebrata,” p. 44). 

Wo pro])oso to arrange the subject matter of this book 
under the following headings 

(tt) The Diseases of Leguminous crops. 

(/?) Tlio Diseases of Root crops. 

(y) The Diseases of Gramineous crops. 

(8) The Diseases of Miscellaneous crops. 

In each case the diseases produced by the momboi*s of 
the animal kingdom will bo described first, and the fun¬ 
goid diseases afterwards. 

The subject of nomenclature throughout this book is 
not thoroughly “orthodox,” and may possibly awaken 
some controversy. As every scientist has his own views 
on this subject, the author may be permitted to have his. 
Concerning the nomenclature used it will be noticed that 
no (leacribers' names are appended to the species described. 
Thus Anthomyia Jlrassiea'f Bouch6; Tipula olcracca^ 
Linnmus; Peronospora Vicin', Berkeley; Peronospora 
frifolionim, Do Bary, etc., become: Anthotnyin Brassie.cB; 
Tipula oleracca; Peronospora Vicioi; Peronospora 
trifoUorum, etc. 

The late Mr. Darwin was averse to the “ orthodox ” 
system of nomenclature, as the following quotations from 
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“ Tlio Life an<l Letters of Cliarles Darwin” (vol. i. pp. 
BG5-372) will show :— 

(ci) “ Why should naturalists append their own names 
to new sj)ecies, when mineralogists ami chemists do not 
do so to new substances? ’ 

(/3) “ I have come to a fixo<l ojdnion that the ])lan of 
the first describer’s name being appended for perpetuity 
to a species has been the greatest curse to natural 
history.” 

(y) “I mean to adopt my notion, as never putting‘mihi ’ 
or ‘ Darwin ’ after my own species.” 

Tlieu again, as this is not a systematic work on the 
.subject of which it treats, no harm is done by “dropping” 
tlie describers' names generally attaclied to the organisms 
alluded to. It will bo our interest to learn more about 
the things themselves than to ascertain the names—useful 
or not—which the noinonclators have afRxed to thorn. 

“ J’ai toujours cru qui on pourrait etro un tres grando 
Iwtanisto sans connaitre un soul plant© jjar son noiu,” 
wrote the celebrated Rousseau in his “ Dictionnairo do 
Botauique.” And if one can be a “ very great botani.st 
tvithout knowing the name of a single plant,” so might 
one be an entomologist, or a zoologist, if not groat, at 
least intelligent, without troubling oneself about any 
system of “ naminy ” used by exports. 

To conclude the chapter in the words of Mr. W. G. 
Smith, F.L.S.: “ All agriculturists should, if possible, 
arouse themselves and learn something of the nature and 
surroundings of plant disease. Till this knowledge is 
acquired, and till agriculturists become alive to the 
possibility of saving their crops from disease, little pro- 
gre.ss can bo hoped for. Wo do not say that it is neces¬ 
sary for every farmer to bo a complete master of the 
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anatomy and physiology of all tho plants ho grows, or to 
bo perfectly familiar with tho life-history of every assail¬ 
ing parasitic fungus or destructive animal, any more than 
a honsoholder should know all about the exact nature of 
typhus, or diphtheria, or bacteria, bacilli, and disease 
germs; but as eveiy householder at length begins to know, 
amongst other facts, that an open drain is likely to prove 
fatal to life, so every fanner should know, amongst other 
things, that imperfectly drained fields and rotting vege¬ 
table refuse mean disease and dostniction to his crojis.” 



CHAPTER II. 

THE DISEASES OF LEGUMINOUS CROPS. 


(1) The Parasites of the Beax (IVrm fnltn). 

The Bean Aphis {Aphis fahfv, “ lilack-fh-," “col¬ 
liers,” etc.) is a member of a tribo almo.st ontirelj' com¬ 
posed of the Aphides, or plant-lice. The Apiddes are 
all small animals furnished with si.\ logs and a j>air of 
antenna*, and usually with a pair of short tubes closo to 
the extremity of the abdomen, from which a clear sweet 
secretion e.xudes. They all live upon plants, the juices 
of which they suck, and when the^* occur in great num¬ 
bers cause serious damage to the crops they attack. 

Both 80X03 are sometimes wdngcd and sometimes wing¬ 
less. “But the most singular portion of the hi.story of 
these insects is tlieir very curious manner of propagation. 
In the antumn, male and female insects are found, furn¬ 
ished with perfect generative organs; these copulate, 
when the females lay ogg.s, which are hatched the follow- 
ing spring. But, instead of producing individuals of both 
sexes, thc.se eggs give birth only to female insects, wliich 
produce living young without any congress with the 
male; the brood thus brought forth again produces living 
young in the same manner, and this goes on throughout 
the whole summer, without tlio appearance of a single 
male insect. In the autumn again, male and female in- 

9 
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clividnals nre produced, find the latter lay eggs which 
are to continue the species until the following summer.” 
From what has been said in the previous chapter con¬ 
cerning the enormous fecundity of theso insects, the 
fanner can hardly wonder that his crops are completely 
destroyed, from time to time, by theso pests. Provided 
with a warm moist summer and a plentiful snpjily of 
food, the various species of Aphis multiply prodigiously.^ 
The Bean Aphis, like most insects, passes through throe 
•stages of its life-history (t.c., larva, pupa, and perfect 



Fig. 1.— Bean Aphis (Aphit fahee). 

A, Male Aphis (enlarged). 

U. lU uQtuml 8ise» 

C* A young bcun scorn covcrc«l with Aphides. 

state); but as far as their shape or general contour is 
concerned there is little to distinguish one stage from 
another. During the lanml and pupal stages they have 
no wings, but possess six legs. In these stages the colour 
is from grey to black; becoming blacker as age increases. 

The male insect (Fig. 1 A) is black, generally winged, 

' For further dotaila concerning the reproduction of Aphis, seo 
tho papers of Balbiani des Sciences NatureUcs, 1869-1872) 

and of Huxley (Bjimenn Society's Transactions, 1867). 
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nnd measures about one-third of an inch across tlio ex¬ 
tended wind's. There are three kinds of females. (1) A 
wingless black one. When examined b}* a inagnilying 
lens, the head, thorax, and abdomen aj>j>ear to bo fused 
into one mass. This wingless female is viviparous (f.c., 
produces living 5 *onng). (2,i A winged viviparous female, 
which has a black bofly, and wings partly yellow and 
partly green with brown veins. (3) A wingless female 
which is oviparoiLS (i.e., produces eggs). The ovij)arous 
female only appeai-s in the autumn ; and the eggs i)roducod 
by her are hatched in the following spring. The wingless 
fcmale.s produced from these eggs then settle down upon 
the young “ slioots ” of the beau plants, anri may cover, 
in a very short time, a whole crop of beans with their 
progeny. These insects puncture the bean plants b)' 
moan.s of their suckers and extract tlio juices. This causo.s 
a reduced state of vitality, which tonninate.s (if tlio attack 
is not stopped) in the failure of the crop. 

Prevention. —(1) To prevent the attacks of the bean 
aphis, the lanner should carefully remove thistles, curled 
dock, gor.so, and other wild plants on which tho insect is 
found. (2) To produce a healthy and vigorous growth 
by tho judicious use of manures. A good s 3 ' 8 toin of culti¬ 
vation is always a means of lessening tho attacks of this 
insect. 

Cure.—(1) As soon as tho “plague” makes its appear¬ 
ance, cut off all tho infested “ tops ” and burn them. (2) 
Whore tho crops are on a small scale, soot or soap-suds 
are means of getting rid of tlie boan aphis. (3) Manuring 
tho land with a top-dressing of iron sulphate (^- cwt. per 
acre) has a tendency to produce a hixurinnt growth; and 
after this treatment tho plants are rarely attacked by 
this injurious insect. 
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The Humble Bees (Bombus Jncontm, Bomhus 
terrcstn's), whoso nosts arc generally constructed of moss, 
containing a few waxen cells, at times injure bean crops 
by piercing the calyx of the flower, so as to extract the 
nectar inside. This often causes the fall of the flower or 
seedless pod. 

Pirvenffon .—The only means is to destroy their nests. 



Fig. 2.—Bean Beetle {Druehtts (frannrius). 

A. Tho bcotio (onlanrod). 

B« lu natuml rixo. 

G. Ijirra (natural nice). 

D. Pupa (natural aizo)* 

K« Injured boon. 


The Bean Beetle {Bnichus grananiis) is a mem¬ 
ber of ft vast group of beetles, which embraces several 
thousand species. The group is popularly known under 
the name of weevils. “ Many of these creatures are 
extremely injurious to vegetables, both while growing 
and when stored up in barns and granaries.” 

The Bean Beetle (Pig. 2 A) attacks bean, pea, and 
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other crops. It lays its eggs, in tho spring, iii tho soft 
young jkkIs. After the hatching of tlio eggs, tlio larvie 
(maggots) feed upon tho fleshy cotyledons of iho seed, but 
often leave tho germ and husk intact. Each seed contains 
only one maggot, which ultimately turns to tho pupal 
state within the bean or pea (Fig. 2 E); wltere it (tho 
pupa) hibernates until tlm spring, when it becomes a 
perfect insect. The beetle then e.scapes from its enclosure 
by gnawing its way out. The body of the beau beetle is 
about one-sixth of an inch long, of a black hue with various 
white spots. The front legs are of a reddish colour. 

Cattle and other farm animals fed upon beans infested 
witli these insects arc often seriously injured thereby. 

Prevention. —(1) Lifcsted seeds should not bo sown. 
They are distinguished from sound ones by having round¬ 
ish marks (alwut the size of tlio larva, Fig. 2 C) more 
or less transparent. Maggot-eaten seed always produces 
sickly plants, easily liable to bo attacked by parasitic 
fungi as well as animal foes. (2) As bean booties are 
frequently found largely in foreign seeds, such seed 
should be carefully examined during tho winter mouths. 

Cure. —(1) “It is difficult to apply any remedy in tho 
field suitable to such a small insect; but tho use spent 
hops as a manure^ which is found serviceable in other 
cases of insect-attack, miglit be of use here.” (2) Mr. W. 
L. Wilson states that ho found every insect dead after 
treatment with a mixture of paraffin oil and water; ten 
parts of water to ono of paraffin oil. An easy method of 
application would be the sotting of two empty “ paraffin 
barrels ” on a stand, both fitted with a good largo wooden 
tap. which can bo had for about 4d., whilst tho empty 
“ paraffin barrels ” are easily procured. Tho fii*8t barrel 
should have ono gallon of paraffin oil and ten of water 
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jionroil into it, and the seed (peas or beans) siiould bo put 
in to soak an hour. The liquor should then bo run off, 
put into tho second barrel, and this should also bo filled 
up with seeds; and so on, using the barrels alternately 
until all tho seeds liavo been soaked. Tho seeds thus 
l)ass through tho oil twice; oiico wheu they aro poiured 
in, anil again when tho liquor is drawn off, because, 
as tlio oil floats on tho water, it comes off last; and tho 
beetles ajjpear to be all killed by it without any harm 
being done to tho vegetable gorm. 

The Bean Weevils {Sitona evinita, Sitona Uncata) 
aro often injurious to other leguminous crops besides 
boaiis. These booties devour tho leaves of tho infested 
crops. For a description of their life-historios, otc., see 
later in this chapter, under tho heading of “ Pea Wcovils.” 

Julus pulchellus is tho commonest of tho “snake 
millipedes,” and is ono of tlio so-called “ false wiroworms.” 
Tho true wiroworm has only six logs, whereas Julus has 
many. According to tho lato Mr. Curtis, J\ilus imlchdlus 
foods upon the roots of beaus, ettbbages, and also upon tho 
roots of young wheat. 

Prevention and Cnrc.—See the article under tho 
heading: “Tho Diseases of Corn Crops.” 

The Bean-Root Fungus {Ustilago faba-). A con¬ 
siderable amount of work has been performed in investi¬ 
gating tho nature of tho nodular outgrowths upon tho 
roots of various plants. One of the earliest observations 
in this direction was by Naegeli in 1842, who found that 
the swellings upon the roots of Iris were caused by a 
parasitic fungus. The peculiar nodules upon tho roots of 
various ineinbors of the l/^guniinosoi have been examined 
by Malpighi, Do Candolle, Woronin, Kny, Treviranus, 
Ward, the author, and others. Dr. Tschirch considered 



LEGUMI^'OUS CliOP.S. 


15 


tliat ttieBo swellings were the storehouses for nitrogenous 
compounds—these compounds being subsequently used up 
ill the ripening of the seed. But it lias been shown by 
subsequent research that Tschirch’s idea is erroneous, and 
that these root-nodules are pathological or disease stnic- 
turo.s, caused by a microscopic fungus whose spores are, at 
times,•found in cultivated soils. 

During the seasons of 188f> and 1887, field and garden 
beaus were attacked, more or less, by a fungus which 
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{Vicin/aha) iofolcU with n fouffiu cau&ing nodularoul*gn>wtbs. 

caused nodular out-growtlis upon the roots, and thereby 
caused great injury to the crop (Fig. 3). 

In tlio neighbourhood of Etton, near Peterborough, the 
crops of winter beans wore, during 1887, a complete 
failure. Mr. G. W. Edgson (a well-known farmer) of 
Etton sent the author a number of these bean plants for 
iaspcction. They wore about seven inches long. Mr. 
Edgson wrote as follows: “The roots of the winter beans, 
you will find, are covered with small boils, which appear 
to bo living upon the plant, and have kept the bean 
plants in the stage you now see them. For the lost few 
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months tho crop in this district has been a failure. Not 
having seen anything like it before, I thouglit it would be 
interesting for you to see them.” Tho author found that 
these “ boils” were caused by tho growth of a parasitic 
fungus within the root, etc., of tho bean plant {Chemical 
AV(fs, vol. 5(i, p, 84: Lincoln Gazette^ Jxmo 4th, 1887). 
A complete study of the life-history of tho beran-root 
fungus has been made by Professor H. M. Ward, F.R.S. 
(Philosophicnl Transactions of the Royal Society, 1887). 

1 revention. —Avoid sowing maggot-caten seeds or seeds 

from infested crops. Such seeds cannot produce healthy 
})lants. 

Cure. (1) Tljo author found that iron sulphate com- 
I'letoly dcstroj-ed tho spores, hj-plno, and inycelia of this 
fungus {Chemical Nems, vnh 5(J, p. 84). Tho iron sul¬ 
phate should be used as a top-dressing (J cwt. to tho acre), 
either mixed with sand or dry soil, or alone, when tho 
young plants are just above ground. (2) After tho seed¬ 
bed has been prepared, water it with a solution of iron 
sulphate (Irom i to 1 lb. of iron sulphate per gallon of 
water). This will destroy any fungoid spores that may 
bo in tho soil. 

‘‘Bean Brand ’ (PHCC/Jim yWhrt;)occui'S about August 
or September. It produces no spots on the bean plant, but 
its .sori (masses of spores) are surrounded by a ruptured 
epidermis. The spores are black. 

The ^ Bean Mildew {Erysiphe MartH). For a 
description of this parasitic fungus see later in this 
chapter, under tho heading of “ Pea Mildew.” The Bean 
Mildew attacks beans, peas, and other plants. 

(2) The Parasites pr Clovers. 

The Clover Weevils. These small beetles devour 
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the leaves of clover plants. They will bo fnlly described 
under the heading of “Pea Weevils.*’ 

The Clover Eelworms {Tylenchitu tlcrantairix 
and Ti/leuchus llavensicinii, Fig. 4) nro one of the causes, 
if not the cause, of “ clover sickness.’’ They belong to a 
group of nematoids or “ thread-worms,” known as tho 
AnguHlulidai. Drs. J. Kiihn {liiedvrmann'a Central- 
hlatt far Ayncultur-Chemic, 1882, p. 270), Havenstein, 
Taschenberg and others in Germany, as well as Mr. 
Whitolicad and Miss Ormorod in this country, consider 
that “ clover sickness ” is due to the attacks of eelworms. 



Fig. 4 .—Clovkb " Eelwobuh ’* (enlorged). 
One of Iho enuMs of •• clover Bickncaa.” 


These eelworms of clover have rather elongated rounded 
bodies which taper towards each end : they are not divided 
into segments (like tho true wonns), and although they 
are devoid of limbs, they have considomblo powers of 
locomotion. These nematoids are found on and in the 
loaves and stems, as well as in the roots of clovers. These 
organisms thrive only in the living portions of plants, 
where they extract tho plant-juices by moans of their 
suckers, thus causing a diseased condition of clover crops. 
Tho nematoids of clover are never actually parasitic, 
although they seriously injure those crops. It is only 

o 
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dniiug tlie pairing season that they become parasitical, 
for then they require an abundant nitrogenous food in 
order to develop their sexual organs; and hence they are 
found in the sexual state only within the tissues of clover 
and other plants. During the winter the sexless worms 
appear to live or hibernate in moist earth (KUhii). The 
female multiplies witli groat rapidity so long as the store 
of food lasts. It appears that their power of fecundity is 
in direct jirojiortion to the quantity of living organic 
nitrogen they are able to obtain. When the food is ex¬ 
hausted the last liatchod young wander away and attack 
other jilants, or assume tho “dormant” condition until 
another season. Tho eggs are always laid within tho 
host-plants. These give rise to larvae which are “more 
blunt at tho oxtromitios than tho mature eelworms.” 

Tho clover eelworms arc posse.ssed of very groat tenacity 
of life. According to Dr. C. Devaino (“Ilocherchos sur 
rAnguillulo du bl6nioll6”) certain specios of Tylcnchus 
may bo exposed to —F. “ for several houra, without 
destroying their vitality. About 148® F., however, is tho 
maximum of heat in which they can exist.” Eelworms 
appear to bo able to retain their vitality for several yeai-s; 
and Dr. Kuhn {Ueber die Wimnkrnukhcit dcs Roggens) 
found that Tyicnchus rfcrnsfnfrfa? retained its life for two 
years in a state of complete desiccation, and much longer 
in damp earth. 

“With respect to infested clover plants . . . some 
of the eelworms would remain in the leaves and stems loft 
in tho plants after tho first and second * cuts ’ had been 
mo^vn. These, together with any that may have escaped 
into tho ground, aro buried by tho plough, and aro brought 
up again by a future ploughing in course of time to tho 
reviving influences of air and light. It is most probable 
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that eehvorm.s being in tlio stalks of clover made into haj’ 
are taken also into the fields in the nose-bags of cart-horses, 
and in the fodder supplied to folded sheep, as well as in 
the manure from animals fed in yards with this hay ” 
(Whiteliead).’ 

Pveemtion. —(1) Rotation of Crops. Lawes and Gilbert 
in their pajKsr on “ clover sickness ” {Journ. Roy. Agric. 
Soc., vol. xxi.)state, “that as far as our present knowledge 
goes, the only means of insuring a good crop of red clover 
i.s to allow some years to elapse before repeating the crop 
upon the same land ”; and Mr. Whitehead states that 
“ oats should also bo avoided for some time, especially 
where deep ploughing cannot bo resorte<l to.” (2) Farm¬ 
yard manure fiom horses, etc., fed upon clover and oats 
infested with these nematoids is “ a very common moans 
of spreading infestation.” The manure derived from thoso 
crops should not bo used for leg\iminous and cereal crops; 
but may be used for root crops. (3) The clover nematoids 
also infest the common daisy, crowfoot, shepherd’s purso, 
and similar weeds. Thoso should always bo dostroyod ns 
far ns possible. (4) “ The plants upon clover leys where 
‘ clover sickness’ has prevailed, should bo buried deeply, 
in order that they may not bo dragged up again to tho 
mirfnco by tho harrows catching in thoir long roots. This, 
of course, cannot be done upon some light chalk and othor 
soils where the surface mould is shallow, but it should bo 
carried out as far os possible.” 


> For farther information concoming tho Ufo-history, otc., of 
varioas ncmatoidfl, SCO Dr. Bastian’s " Monograph " in Trantaction* 
Linnean Socltty, vol. xxv.; Schneider’s Monographie der Nematodtriy 
16GC; Clans* Uober einigo in Bumas lohcndc AngnUlolinon '* (Zeft- 
Mchrijt/Ur iVitientehaftliehe Zoologie, vol. xii.); and tho paper by Dr. 
Bitzoma Bos in tho Diologitcha Centralblatt, vol. vii., No. 9. 




20 


DISEASES OF CHOPS. 


Cure. —(1) Boforo clover leys and oat stnbbles are 
ploughed in, they should bo treated with a liberal dress¬ 
ing of common salt or quicklime. By this means a large 
number of, if not all, the nematoids are killed. ( 2 ) Kuhn, 
Oehraicheu and others {Ekdcnuann's Ccntralblatt fiir 
AgrictiUur-Chvmie^ 1882, p. 270) recommend strong 
manuring with kainit in cases of “ clover sickness.” 

The “White Worms" of Clover. Professor A. 
Barker, F.L.S., in Nature, vol. 40 (1889], p. 11, writes 
that it is most probable that certain members of the 
Oligoch<rta,'^ and more particularly Enchytranis Buch- 
holzii, attack the roots and stems of clovers, vegetable 
marrows, and other plants. This “ white worm ” is about 
I 5 inch long, and is supposed to injure the plants by 
“sucking the fine root-hairs.” The “ white worms” appear 
to like the more or less decayed roots of plants, rather 
tlian healthy ones; although tho latter harbour a few 
specimens. Barker says there is “but little mom for 
doubt that these small Oligoch(r.ta‘. are one cause of tho 
decay of tho clover of Rothamsted.” 

Prevention. — (1) A good system of draining the land 
will no doubt lessen the activity of these so-called “white 
worms.” (2) Produce a healthy and vigorous growth by 
using pure seed and suitable manures. 

The Clover Dodder {Cuscuta trifolii, Fig. B) is a 
member of the natural order Convolvulacece, although 
it is a parasite. Clover dodder is incapable of elabo¬ 
rating albuminous and carbonaceous substances from 
such inorganic materials as: carbonic acid, water, am¬ 
monia (or rather nitrates) and certain salts, like the 
higher plants. 


’ Tho earthworm bolongs to this natural order. 
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Tbo twining stem of dodder is of a yellowish colour, 
containing (in the spring and summer) clusters of pinkish, 
funnel-shaped flowers, and is provided with suckers (Fig. 
5 B) which are used for extracting nourishment from tlio 
host upon which it lives. Tlio seeds of dodder have a 
rouffh surface, and are smaller tlian those of the clover 
plant. The 8ee<ls of both clover and dodder are of a 
brown colour, but the former have a smooth surface. 



Fig. 5 .—Clovku DuiiDEft {Cuteuta tri/olii). 

A. DrMidcr ooiwitiod round clover. 

Ji. Hockore. 

O. Cluittors of dodticr flowcn* 

D. 8eod4 of doddofi x 


When the dodder has settled upon the clover plants, it, 
at first, grows at about the same rate as the host; but 
after a time the increase of its branches and suckers far 
exceeds the growth of the clover. 

The suckers pierce through the cellular tissues to the 
central pith of the clover stems; and there the parasite 
is nourished at the expense of the host. The dodder 
completely drains out the elaborated juices of the clover, 
and kills it by exhaustion.” 
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Dodder rarel}' produces seed in Groat Britain, but its 
stems are often jjerennial. “ In the early stage of its 
existence dodder is not a parasite, for after the germina¬ 
tion of its seed, it grows like an ordinary plant, sending 
its roots down into the soil, from which it draws its 
nourishment. This state of existence, however, is short, 
for unless it meets with some congenial plant to which it 
can attach itself, and from which it can draw nourish¬ 
ment, it withoi-s and dies.” 

Prevention.—(1) Dodder grows upon other plants be¬ 
sides clover: viz. —nettles, broom, furze, yellow bedstraw, 
sow-thistles, etc. These should bo removed from all lands 
growing clover. (2) Continental clover seeds often con¬ 
tain those of dodder. The latter should be sifted away 
as far as possible. 

Cure. —(1) “The Continental remedy is to dissolve 
iron sulphate in water, at the rate of 1 lb. to the gallon, 
and water the infected spots with the solution. This 
kills the dodder and leaves the clover uninjured.” (2) 
“ Carefully collect and burn all the patches of dodder 
after the crop has been removed, and then give the field 
a good clean fallow. All such operations as harrowing 
and raking do harm, for instead of extirpating the dodder, 
they only further the mischief, as it is well known that if 
the dodder is cut into a hundred pieces, each piece will 
go on growing and become a separate plant.” 

The Clover Mildew {Peronospora trifolioi'uni, 
Fig. 0) is a fungoid growth, and is one of the causes of 
“ clover sickness.” P. trifolioi'um grows within the 
leaves of the clover plant, although it sends out aerial 
branches (conidiophores) through the stomata (openings) 
which are found largely on the under surface of the leaves 
(Fig. 6 a). The conidiophores bear oval spores (conidia, 
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Fig. G b). These spores gonniuate wlion provided with 
moisture and a suitable mediiiin, and ultimately give rise 
to conidiophorcs. The spores of the clover mildew, like 
those of every fuugus, consist of living protoplasm 
surrounded by a cellulose covering. Near the end of the 
season, true sexual organs (analogous to the carpels and 
stamens of the higlior plants) are produced from certain 
hyphae ivithin the leaves of the host-plant (Fig. G C, d). 



Fig. G.—CnovEii Mii.pew (Peronotpora tri/bb'oruni). 

Oao of Uio aiU5C9 of ** cloTcr fiickncM»^* x about ^00. 

The largest of those organs (Fig. G O') is the oGgonium, or 
egg-cell; and the smallest (D') is the anthoridium, or male 
cell. The fonner contains an oosphore. After the authc- 
ridium and ougonium have been in contact, and their 
contents thoroughly commingled, the anthoridium dies 
away; but the oogonium increases in size and becomes 
an o(is|X)ro or rosting-spore. The oiisporcs fall to the 
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ground in tlio autumn, and hibernate uutil the summer, 
when they germinate on clover loaves, giving rise to 
internal hyphae and m 3 ’celia, which in duo time bear 
conidia. 

Tlio growth of this mildew injures the clover plant in 
several waj's: (1) By simple contact it causes putre- 
iactivo changes to occur within the tissues of its host. 
(2) It clogs up the organs of assimilation and transpiration 
(the stomata), and thereby greatly interferes with those 
plij'siological functions, which are necessary for a healthy 
and vigorous growth. (3) Tliis mildew produces brownish 
spots on clover leaves. 

Prevoition. —(1) Avoid thick planting, for it favours the 
attacks of P. trifoUorum, (2) Burn all clover refuse, ns 
it harbours the rosting-sporcs of this fungus. (3) The 
laud should be well drained, as P. trifoUonim is “ fond ” 
of moisture. 

Peronospora exigua was discovered by Mr. W. G. 
Smith, F.L.S., and is very similar in its life-history to 
the clover mildew. It is much smaller than Peronospora 
irifoUorum, and causes putrefactive changes within the 
colls of the loaves of clover. This fungus, whoso conidia 
aro almost round, produces oospores like the clover 
mildew. 

Besides the two species of Peronospora described, 
several other fungoid growths are, or have been, put 
down by various observers, as the cause of “ clover sick¬ 
ness.” From what has already been said, there is little 
doubt that “ clover sickness ” is due to a variety of causes, 
and not to any single parasite (animal or vegetable), 

(3) The Parasites of Lucerne {Medicago saliva). 

The animal and vegetable foes of lucerne are the same 



LEGUMINOUS CROPS. 



as those which infest clover, consccjuonlly they do not 
require special description. 

(4) The Parasites of the Pea {Pisum sativum). 

The Pea Moth {GraphoUtha pisana, Fig. 1). 
During the month of Juno this small moth will bo seen 
hovering about the flowers of field and garden [)eas. Ac¬ 
cording to Dr. Taschenberg {Praktische Insckten-Kundc), 
the female moth lays three eggs on each young pea-pod. 
In about a fortnight the eggs are liatched, aud tho larvai 
or caterpillars, which are provided with mouilis well 
adapted for chewing hard substances, gnaw their way into 



7«—Pka Motji {Orapholitha ptMarui). 

A. r<*ft Moth cnlnrc^*)). 

U* CatcqiilUr ctxling i>c& (oau size). 

tlio i>od, and then begin to regale themselves upon the 
“ fleshy ” cotyledons of tho seeds (Fig. 7 B). 

The catorpillai'S of this moth are of a yellow colour, with 
black heads. Their bodies are divided into segments, aud 
each segment has a certain number of brown dots and a 
few hairs. Tho caterpillars finally retire to the earth, 
where they change their skins, and ultimately spin 
cocoons. Within these cocooms they hibernate until tho 
following spring. During tho spring they pass into pupae, 
and appear finally as moths (Fig. 7 A) about tho month 
of June. 

Tho larva of tho pea moth causes what is known as 
“ maggoty ” or “ worm-eaten ” peas. 
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Pirvcntio }!.— (1) Deop-cligf'iiig or ploughing, before 
winter, is oifectual in destroying tlio pupa) of tliis moth. 
(2) Raking over the ground after tho pea crop has boon 
gatimrcd brings tho caterpillars to the surface. These are 
sure to bo cleared away by birds. (3) Rotations of crops. 

Cure. —(1) It has been stated that cither quicklime, 
sulphur, or soot placed along tho rows of peas, after a 
shower of j-aiu, lias proved olTectual iu kcejiiug off an 
attack of this insect. (2) Syringing the plants (at tho 
end of May) with a mixture of paraffin oil and water de¬ 
stroys tho pest. 

The Pea Beetle {Bruchits pisi) belongs to the 
same genus ns tho bean beetle (already mentioned), and 
follows a similar life-history. Tho larva is white. 

The Pea Weevils {Sitonn crinifa and Sitona 
linvata). Those small beetles (Fig. 8 A) devour tho haves 
of j)ca and bean crops, by eating everything except tho 
woody midrib. Sitona Unrata (Fig. 8 B) is tho largest 
of tho two species, is of a yellow colour, and has about ton 
dotted stripes along tho elytra. Tho logs and antonnaj 
are of a red colour. Sitona crinita is smaller than tho 
preceding species. It has gi*oy elytra, spotted with black, 
and covered more or less with hairs. These booties feed 
during the day, and at night retire to rest in the ground. 
They are very sensitive to sound, and if approached they 
usually di-op from the leaves to the ground. The Sitoncs 
pair in May, and a little later tho females deposit(?) num¬ 
bers of white oggs.i 

Prevention. — Liberal manuring engenders a healthy 
and vigorous growth. Tliis may be a means of preventing 
serious injury to tho young pea-plants. 


’ Little is known of the larval and pupal stages of these beetles. 
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Cure, —(1) tho beetles retire to the ground at night, 

treat the ground with lime, gas-lime, soot, or a mixture of 
lime and soot. These substances destroy the beetles. (2) 
Paraffin oil mixed with soil has also proved an offectivo 
remedy against tho ravages of these beetles. 

The Silver Y Moth (Plusia gavivin). The cater¬ 
pillars of this moth, which are of a green colour, feed upon 



Fig. 6 .—StbU'E!) Pea Weevil (Si'toiia lincafa). 

A* PcA Weevil (natural size) dcvoiiriog leaves of ixA^pIanU 
B. Pea WeovU (cnlargod). 


the leaves of peas, beans, sugar-beets, linseed, and hemp. 
Towards tho end of the caterpillar stage, each caterpillar 
spins a cocoon on a leaf of tho infested plant, and in it 
changes into a chrysalis. Plusia yamma, in any one of 
tho three stage of its life, rarely does much damage to crops 
in Great Britain, although, according to Br. Lindoman, 
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tho larva ol this iusect causes considerable damage to the 
croj)s of Russia. 

Prevention .—As the caiorpillai's feed upon nettles and 
low-growing grasses, theso should bo cleared away. 

Cure .—A good dusting with lime or soot is a sure 
remedy for this pest. 

The Pea Mildew {Enjsiphe Martii^ Fig. 0) is very 
destructive, as it '‘grows on l)Oth sides of tho leaves,” 
causing white spots. Tho spores of this fungus throw out 



Fig. 9.—Pea Mildew {Erysiphe UaTtii). 

A> Oidium sLago of tho Pea Mi)dow« obowin^ mycolitun and (tporoa* 

Ih ConccptAclo» or ibo perfect euige of tbo mihfow. 

C« 8octiun of tbo concoptaclo» ehowing aaci contaioiog spores. 

D. An asoua with spores* 

hypliEB, which are provided with suckers. These suckers 
(haustoria) pierce the epidermis of the host-plant, and 
thereby impede its growth. The hyphse soon produce a 
matrlike mycelium within the leaves of the pea-plant. 
During the early summer the mycelia give rise to a num¬ 
ber of vertical groups of conidia or spores (Pig. 9 A). 
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The formation of mycclia and sj)orcs coustitntes the first 
stage of the life-liistory of tho pea mildew. 

Later, aud under favourable circumstance.^, the mycclia 
produce a number of globose bodies (tho concoptacles or 
perithecia) of a brown colour. Under the higher powers 
of the micrascope the conccptacles are similar in aj)pear- 
ance to Fig. 9 B. Within each conceptaclo there are a 
number of oval-shaped bodies (asci) containing spores (see 
Fig. 9, C and D). After a time these conccptacles fall to 
tho ground and hibernate until tho following spring or 
early summer. Then they burst, an<I the spores aro set 
free, to bo waftc^l about by air-currents, until they fall 
upon a suitable medium for germination to take place. 
These spores produce tho mycolium of tho first stage of 
tho life-history of this fungus. 

Enjsiphc MaHii causes immature decay, besidc.s seriously 
intorforing with tlie processes of transpiration and a.ssimila- 
tion, and thereby prevents tho growth of tho host-])lant. 
This fungus attacks beans, melilot, peas, and other i)lants. 

Prevention. —(1) Destroy all infested matter from tho 
previous year’s crops. (2) Clear away woods, and destroy 
them by fire. (3) As tho fungus has been seen growing 
inside tho pods of peas, steep the seed peas before sowing 
in a solution of iron sulphate (1 lb. of iron sulphate to a 
gallon of water). This will destroy tho concoptacles and 
spores of tho fungus. 

The Pea Mould {Peronospora viciee, Fig. 10) is 
the fungus which causes brown spots on tho leaves of 
tho pea-plant and other legumes. “ Damp, close weather 
favours tho extension of this fungus, and dry weather 
retards its growth.” Tho life-history of P. viciw is 
similar to that of tho clover mildew already described. 
Like all tho PcronosporecPy it grows internally in living 
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jilants, “ sucking *’ their juices, and thereby causing 
disease. 

Prcycn/io)!.—(1) Destroy all refuse from the pea crop, 
as it harbours the resting-spores of this fungus. (2) Farm¬ 
yard manure, from cattle fed on vetches and peas, should 
not bo used for manuring land required for peas and 
vetches. The reason of this is, that the resting-spores of 



Fig. 10.— PBRONOSrOIU VICTiE. 

The mould of votobc3 and poiw (cauaioi? browninh patchc^i on Iho Ioayo9» oto.)* 

A. 8poro germinating, x about l&l. 

the fungus, if present on vetches and peas, pass through 
the alimentary canal without being destroyed. 

Cure .—"When the crops are above ground, give them a 
top-dressing of iron sulphate (| cwt. per acre). This gene¬ 
rally destroys most fungoid growths. 

(6) The Parasites of Trefoil {Mcdicago lupvXina). 
Several parasites which attack clover are foes of trefoil. 
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The Trefoil Weevil {Apion flnvipcs^ Fi". 11) 
belongs to a largo family {Apionida-) of small beetles. 
Many of tlieni do not exceed one-eighth or oue-twelfth of 
nn inch in length. They arc wingless, b\it possess well- 
developed wing-cases (elytra). Both the head and thorax 
are comparatively small and narrow. The former is pro¬ 
longed into a rostrum (snout) of considerable length. The 
antenna* form lateral appendages to the ro.strum (Fig. 11 B). 



Fig. 11.—TnFroiii Wesvil {Apionflaviptt). 

A. T^rvu'of Ayion focdlng OQ trefolU 
Tiic bco Lie (enlarged)• 


The wing-cases arc of various hues (green, blue, black, or 
red). 

The larv® (Fig. 11 A) of Apinn flavipcs feed on and 
are very destructive of trefoil. The perfect insect (imago) 
is black, with re<l logs. 

Prevention .—Liberal manuring and the use of soot and 
lime tend to lessen the attacks of this insect. 

The Trefoil Moth {Zytjania irifolii). “This moth 
flies about in the day-time, and has deep metallic green or 
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blue fore-wings marked with several roundish, bright-red 
spots.” Tlio larva (caterpillar) feeds upon the leaves of 
trefoil and various herbaceous plants. 

(6) The Parasites of Vetches or Tares 

(17c/a sativa). 

The parasites of this crop are similar to those of the 
pea. Peronospora viciWy already described under the 
name of the “ pea mould,” attacks Vida sativa as well as 
other plants. 

So far wo have surveyed the life-histories of the prin¬ 
cipal parasites which injure leguminous crops. To con¬ 
clude this part of the subject wo quote from Professor 
P. J. Van Beneden’s Animal Parasites and Messmates 
(English edition, p. 85): “The parasite is he whose pro¬ 
fession it is to live at the expense of his neighbour, and 
whoso only employment consists in taking advantage of 
him, but prudently, so as not to endanger his life. He is 
a pauper who needs help, lost he should die on the public 
highway ; but who practises the precept—not to kill the 
fowl in order to got the eggs. . . . The beast of prey 

kills its victim in order to food upon his flesh, the para¬ 
site does not kill; on the contrary, he profits by all the 
advantages enjoyed by the host on whom he thrusts his 
presence.” 
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OP ROOT CROPS. 


(1) The Parasites of Beetroot {Iktu vulgaris). 

The Beet Fly {Anthonnjia bcl,v^ Fig. 12). Tlio 
larviR of tin’s insect Iced upon and burrow into the tissues 
of the leaves of beet plants, causing great destruction to 
the crops. Tljey are about one-third of an inch long, and 
arc (levoid of legs. The eggs (Fig. 12 B) are sinall^oval, 
white bodies with he.xagoual-likc markings. They arc 



Fig. 12.— Bkkt Flt (dnthomijiu l/ciu). 

A* Beet Fly (iial. bixe). 

B, Kgff#, X I. 

laid on the under surface of the leaves, ainl when hatched 
(t'.c., in five days) tlie grubs attack the parenchyma or soft 
parts of the leaves, and thereby interfero with the life 
and nourishment of the plant. 

Under favourable circumstances, during the summer, 
the perfect insect {Fig. 12 A) is dcveIo]>cd from the pupal 
stage in about fourteen days; but if tlie transformation 
from the larval to the i)ui)al stage occurs late in the 
season, the pupa hibernates in the ground until the 
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followiuj;; season. Pupation »if(y also take place on the 
leaves. The bcct-lly attacks the ])lants in the I'ollowiiig 
manner: •'Alter the beet plants have been singled ami 
begin to show vigorous growth, with broad leaves, they 
smldenly droop, and have a withered appearance. Upon 
examination it will be fouml that there are white blotches, 
like blisters, ui)nn the leaves, caused by maggots lying 
snugly within their tissues, from which they have ex¬ 
hausted the juices ami cxtractc<l the chlorophyll, or green 
colouring.*’ “ The j)erfcct insect is about the size and 
shape of a common house-lly. It is dark-grey, with black 
hairy legs, having yellow antonmu with black tips. The 
femora (thighs) of the female are yellow.*’ 

PiTirntiou. —(1) Before growing a crop of beetroots 
plough in a green manure of bticktvhcat. This destroys 
tlio pupm of the bcot-lly. (2) An observer in the 
Af/ricultur(tl Gaztttc (Aug. 18th, 188-t) writes: “Any 
fertilizing ap[)lication will do good which will act at once 
in furnishing nourishment to the plant, and thus keep it 
continually replacing by now growth the leafage wliich 
is destroyed by the maggots. Niti-ato of sorla ap{»ears to 
do best; but as the action of fertilizers depends on having 
rain at the time to wash them do\\Ti to the roots, it is 
better to liavo previous good treatment of the land to 
trust to.” (3) “ Many woods (thistles, sow-thistles, dande¬ 
lion, etc.) servo as breeding-places for this insect, and 
should therefore bo kept from the neighbourhood of dung 
heaps and beet or mangel fields.” 

Cun '.—Wash the plants with mixtures of mineral oil 
and a solution of soft soap. The proportions of this mix¬ 
ture are 5 lbs. of soft soap and from 1^ to 2 gallons of 
paraffin oil to 100 gallons of water. This should bo “ put 
on with the ordinary hop-washing machine, like a garden- 
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en^^iiic, with a loug hose attached to it, or with the 
Stjawsoni/ior.'’ 


The Beet Carrion Beetle {SUpha opara, Fig. l.'l) 
is found durijjg llie sj)ring on putrefying animal matter 
(hence tlio name “carrion'’), the roots of trees, etc. Tiio 
beetles arc of a dark-brown colour. On ojK’iiing tJje wing 
<‘asos, tlio posterior eu'l of the alKlomen is of a dull-red 
colour. The female laj's the eggs in decomposing matter. 



l^ig. 13 .—Beet “ Caiuuo.s ” Beetle (Stipha opaca). 

A« Tho )MCl1c(a>Kiiit ttio t^ito of nAtiiro). 

B Larva* (not* nizo) fvohng ou Icavoe of bcotrool. 


and these give rise to larva.«, which atUick and seriously 
injure the young leaves of beet plants. In appearance 
the black larvae are somowliat like the onlinary wood-lice, 
only smaller (Fig. 13 B). They turn to tho pupal stage 
in tlio ground. 

Prevention. —(1) Liberal manuring in tho cfir/y stages 
of growth is a means of ])rcvonting tho attacks of this 
post. (2) The farmyard manure used for this crop should 
bo thorouglily fermented. 
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C«jr.—Toj)-ihess tbo jilauts with sulphur or a mixture 
ol‘ lime ami soot. 

The Silver Y Moth {Plioiki yainnia) rarely causes 
iimcli injury in Great Britain, although tho green catcr- 
pillaj's of this moth cause considerable damage to tho 
leaves of sugar-beets in the northern provinces of Franco. 
During 1887 tho author saw several crops damaged by 
riusia (jauiiiin in tho suburbs of Paris. 

Tho colour of tho moth is silver-grey, with brown 
markings. Tho eggs are laid in clustei's on tho under 
surfaces of tho leaves, whore they arc hatched in about a 
fortnight. 

rn vciition and Cun'. —See under tho heading of “ Tho 
Parassites of the I’ca” (chap. ii.). 

The Nematoid of Beetroots {JIdcrodeya Schachti) 
causes considerable damage to tho roots of this crop. It 
is a dimorphous worm; “ tho male has tho usual form, tho 
female resembles a lemon ” {Schai'ht). 

The Beet-leaf Rust {Trivhobosis bd(y) is a fungoid 
growth, which causes yellow spots on tho leaves of boots, 
and ultimately ruptures the opidorinis of tho host-plant. 
Tho spores aro brown, and tho fungus is common in 
August and September. 

(2) The Parasites of Carrots {Daucus carota). 

The Carrot Fly {Fsila Fig. 14). Tlie maggots 
of this insect gnaw and burrow into tho roots of this 
crop. These burrows have the colour of iron rust. Tho 
leaves of the invaded crops prematurely turn yellow, 
owing to tho diseased condition of tho roots and tho 
lowered vitality of tho plants. After a time the roots 
shrivel. 

The white maggot (Fig. 14 B) is legless, and is about a 
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quarter of an inch Ion". The maggot turns to the pupal 
sta "0 in tlio grouinl. During tlio sunuuor the pupa* are 
transformed into perfect insects in about twentt'-Hve day.s. 
Tlie female flies Huall}' give rise to eggs, maggots, and 
pupa*: the latter hibernate in the ground until tlm follow- 
itig spritig. The yellow l>ody of the fl 3 ’ is about a quarter 
of an incli long, ainl (tarries two wings of a blackish-green 
colour. 

Pn'vcnfioi). —(1) Good cultivation. (2) After thinning 
tojwbess the crops with soot and nitrate of soda. 



Fig. If.—C ahrot Fly (Piihi rotte). 

A, Carrot FJy (cnlar^ciU. 

H. lur?a (ntilurvoii). 

C- TrariAvcim) of u eurrot, showing a ** huirow mode hy the lArv.i* of 

IVila. 


Cure. —(1) Mix one pint of paraffin oil witli two gallons 
of water, and water the ])lants witli the inixtttro after 
tliinning. (2) Top-dress tho crops witli .sand saturattnl 
witli paraffin oil. (3) “An injured crop sliould be lifted 
carl 3 ’, tho ground thoroughly' limed and deeply plouglied. 
This destroy's tlio pujKe, and jirevents a renewal of the 
attack in some iutnro season.” (4) Farmyard manure, 
mixed with salt and ploughed into tho land during tho 
autumn, destroys tlio pupa'. 
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The Carrot Milliped {Julua tfrrrsti'h^ Fiji. 15) is 
one of tho so-callod “ false wire-worms, " and is oiio of 
tlie largest British species. It attacks carrots, parsnips, 
and otlier root crops. 

The Jiih undergo a sort of metamorphosis, coming from 
the egg either quite destitute of feet or furnished with 
nidy three jiairs of tlicso organs. According to Dr. Savi, 
tho Juli occupy two years before tho sexual organs are 
jiorfected. 

Pri vintion and Cure .—Green manuring with buck¬ 
wheat destroys this pest. 

The Carrot Moths {Dvprcs'iaria daucella, De- 



Fig. 15.—" Caiu!OT MiuarKn” {Julus tfrrr$tns). 

Nnt. nizo. 


ywv.ssorm deptrssclla, and Depressann chufcHa) lay 
their eggs on tho foliage of this crop, and tho caterpillars 
damage tho leaves and tho heads of the flower. " Wlion 
disturbed they drop to the ground, and after a time, by 
means of a gossamer thread left for the purpose, they re¬ 
turn and renew their depredations.” Tho caterpillars of 
tlio tw’o first-mentioned species feed on the flowers and 
seeds of tlio carrot plants. Tho larvm spin webs so as to 
fasten the umbels together, and then regale themselves, 
destroying the flowers of the host-plant. The caterpillars 
of both D. doucella and D. depresscUa are greenish-grey in 
colour. Tho former are about half an inch and tho latter 
a quarter of an inch long. When full-grown, both species 
change to tho pupal stage in tho flower-heads, or they 
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hiboniato in tlio stoins of tlic carrot plant until the follow¬ 
ing spring. Tlic niotlj of the lii'st-nameil specio.'S is about 
half an inch long, of a rc'l-brown colour ; while the moth of 
/>. (Irprcs.-ii'lla is the same length, but of a yellow coloju-. 

The caterpillars of D. cit iifilla fecil on the loaves of 
the carrot plant, which they roll up. These caterpillars 
arc green in colour with black spots on each segment, ami 
the}' are half an inch long. The jjupa* are brown, and 
arc to bo fonml cither in the coiled leaves or in cocoons 
in tho ground. Tiie moths are about seven-sixteenths 
of an inch long, with narrow wings of a reddish hue. 
They make their ajipoarance in June. 

Tliese three moths arc known umler tho jiopular names 
of “ tho carrot-blossom moth,” “ the pur|)le carrot-seed 
moth,"’ and ” the common flat-body moth,” respectively. 

in vention. —Burn all infested stems, etc. 

Cure. —Uso dressings of soot, quicklime, or suljjhur. 
The Swallow-tailed Butterfly {Pajulin inarhoon) 
is a rather raic and brilliant creature. The colour of 
tho wings is j'ollow and black, with lines and spots, a 
«leop bluish-black band near the hind margin, and a 
brigljt red round spot on tho inner margin of each hind 
\ving. It is chiefly found in tlm fenny districts of 
Lincolnshire, Huntingdonshire, and Cambridgeshire. Tho 
larva or caterpillar of this butterfly is of n pale green 
colour with black bands and orange spots. It feeds on 
tho loaves of carrot jdants. 

Prevention. —Dostro}' cow-parsnip and other umbelli¬ 
ferous plants. 

(fl) The Parasites of Manoei>-wui!zel {Peta nun itima 

and Peta vulgarin). 

The Mangel Fly {Anihotnyin bein’) lia.s already 
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boon described. It destroy.^ tlie foliage, and thereby 
arrests the growth of the i)lant. 

Ciii-c. —Mr. C. W liitehead, F.L.S., rocommetids washing 
the leaves, by means ol a garden engine, with a solution 
of soft soup and quassia. 

The Carrion Beetle {.SHpha nj>arn\ already de¬ 
scribed, injures mangel-wurzel as well as beetroot. 

The Club-Root of Mangel {Plaamodiophora bras- 
sicfi') is a fungoid growth which will be described later 
on in this chapter (see “The Parasite.s of Turnips ”). 

The Mangel-Leaf-Rust {Trichobnsis beta') has 
already been described among tho diseases of beet-roots. 

(4) Tiik Pakasites of Onions (Allium erpo). 

The Onion Eelworms {Tylnirhus allii), according 
to Dr. Ritzema Bos, cause putrefaction to occur within 
tho bulbs. They arc found in tho parenchjana of tho 
bulbs and leaves. Much injury is done by these pests 
to tho onion crops of Holland. 

Pirvcntion and Cuir.—Sco “ The Eelworms of Clover ” 
(c-hap. ii.}. 

The Onion Fly (Antliomyia ceparum) belongs to 
tho same genus as tho beet fly. Tho eggs are laid in 
April or May, on tho lower loaves of tho young onion 
]»lant or on the ground. After hatching, the larvm, which 
are devoid of logs, and about throo-eighths of an inch 
long, foed inside the bulbs, having previously gnawed a 
way into the interior. Hero they reside from fourteen 
to sixteen days, causing a considorablo amount of 
damage to tho bulbs, which finally become rotten. After 
the expiration of a fortnight’s residence within tho bnlb, 
thoy leave it and enter the ground, and thoro turn to tho 
pupal stage. If tho gnib turns to the pupal stage in the 
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(tniumn^ it hibernates until the following .sjtrinr;. It’, on 
tlie other haiul, it becomes a |tuj»a during tlic* nidunur, it 
remains in tliis state from lonrteon to twent^'-ono «lnys, 
when it becomes a perfect insect. The Hj’ is nearly tive- 
eightlis of an inch across the exteiuled wings. Tlio tnalc 
i.s grey in colour, with three dark bands on the abdomen : 
wldlo tlio female is of a yellow colour. 

iVcVfiition. — (1) Rotation of crops. (2) “The most 
successftil juethod of cultivation is to troneli tlto f;round 
I'or the onions in the autumn, working plent}’ of manure 
into the soil, or placing a good layer at the bottom of the 
trench.” (3) Raise all sickl^'-looking jdants by means of 
a spud. This will decrease the number of grubs, etc. 

Cure. —(1) Applications of parallin oil mi.xed witlt 
water (1 pint to 2 gals.) have been the means of <lostroy- 
ing this pest. (2) Soaj>-suds have also been recominonded 
a.s a remedy. (3) Soot, sulj»hur, and lime are pow'orftil 
insecticides. 

The Putrefactive Microbe of Onions {Jiacterium 
allii, Fig. 10). It may bo useful, in passing, to allude to 
a microbe which is a de.stroyer of onions (ir/n n stored), 
by catisiug jmtrefactive changes to occur within tlio bulbs. 
TJiis iiulrefaction ultimately gives rise to a greenish- 
coloured Hliino over the surface of the decomposing 
onions. TJiis mlcro.scopic organism must therefore bo 
looked tipon as an enemy of the fanner, market-gaixlener, 
and others. 

The author discovered this microbe upon onions kept in 
a warm, damp, and dark place. The cells are each about 
OOUj to 0(H/7 millimetre long, and about U'tX>25 milli¬ 
metre * w’ido. The organism lias been called Jiacterium 


' 1 ntUlixuetrca0*03937 inch. 
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(ill/i, bocfinso it was disonvorf'd upon Alliinn ctpn. It 
j'rows toloi-aldy woll in sterilized nutrient a^ar-agar 
(Japanese isinglass), and other cultivating media used by 
scientists. Ujion tlio surfaces of nutrient media, B. 
aUu j>rod»icos a bi iglit-gi cen ]>ellicle, an<l causes certain 
chemical changes to occur in albuminous substances. The 
microbe i.s chromogenic; <.<•., it ])roduces a pigment (of a 
green colour), by the decomposition of the medium upon 
which it lives. 



Fig. 10.—PoTrF.F.wTnT. Bactehium op Onions {Dacterium altii). 

A. The nnctcrium unUcr tho liiph powers of Uic microscope. 

U. ilacft-rnim atilt j^Towing on nutrient iignr-ngitr. 

It appears tliat tho wliolc function of tins organism 
is to decompose or disintegrate albuminous substances, 
giving rise to certain products; viz., sulphuretted hydro¬ 
gen gas (in small quantities), and a deliquescent alkaloid 
of the following symbolic formula, C,„H ,7 N. 

Bacterium allii is possessed of great tenacity of life, 
for after an exposure to 32“ C. (dry heat) for six months 
the organism had not lost its vitality. Cold appears to 
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reduce its vitality considciably. ^^’)len avtili< ial cultures 
were ox)>nsc'l ta a teinpor.ituro of — IT* lor oncilav, the 
or^anisjus were coui|ilet<-ly destroyed. Au E.M.l''.' of 
3 3 volts (at 17^ (/,) destroyed Jl. (illii when i” 

sterilized jiork broth (neutral). 

Pn rt iitifoi. —Onions, storftl^ sliould he kept in a 



Fif(. 17. —Onion- Mii.nrw {PeroHOfpora Si-tilfuirttiaun). 

A. 1 tio ffrowiriit i\xt* )m**4*of uri oruon lojif. 

U. Nfyreliiim niriiifyin>( ihv coIIm of Iho hoAl«plAt»(« 

C. Slomuln of Jouf. 

D. Coiiidia 

(x (liAmolcrs.) 

perfectly <lry place, or they ma)* become a prey to this 
mlcrobe.- 

The Onion Mildew (Pt-rruwa/fora Srhli’itlt niann, 
Fig. 17). Tills fuiif^s is clo 8 el 3 ' allied to I^iroiiosjiora 
in/iisiftns (tho potato-disease fun^fus), ami, like all the 
members of tho Pfronnaporva'^ Krow.s within tlie leaves 
and steins of llio host-plant. The onion mildew causes 

' All electro-molivc force {»vo any Riaall text-ltook on electricity). 

‘ For furtht-r infonnation boo Dr. Oriffiths' papem in tho Vrocfnl- 
inpt f»/ ihe Jloynl Sorirty of Ptlinburflli, vols. xv. and xvl.; ami 
Cvnij'let Iltudtf, vol. cx. 





•M DfSKlSES OF CHOPS. 


l)ntrefaction ainoii*? tho niioroj^copic cells of the loaves, 
etc., as well as greatly interfering with the processes of 
ti’anspiration and assimilation. Tho onion mildew pro¬ 
duces moist, greyish spots on tlie leaves of various species 
of Alliiiiu, oi-, in other words, causes, by contact, the 
complete decomposition of the loaves. 

Tho mycelium (Fig. 17 B; ramifies amongst the living 
cells of the leaves. It produces coaidiophores (Fig. 17 A) 
which bear avrial conidia (spores) Oospores or resting- 
spores are produced by se.vual reproduction, /.c., by tho 
union of tlio anthoridlum with tho oogonium, similar to 
those already descilbcd in connection with tho clover 
mildew (see chap. ii.). The oiispores aro found in de¬ 
caying onions. 

Prcvfutinu. —(1) Burn all decomposing onion refuse. 
(2) Good cultivation, with tho seeds sown in tho autumn, 
produces strong hoaltliy plants capable of withstanding 
the attacks of this fungus in tho following spring. (3) 
Deep trenching. 

C«rc.—Manure tho land, when tho plants aro a fow 
inches above ground, with half-cwt. of iron sulpliato per 
acre. The sulphate may bo mixed with five to ten times 
its weight of sand or dry earth, in order to obtain regular 
distribution. 

The Smut of Onions {Uvocystfs rcpula') is allied to 
tho “ smuts,” etc., of corn, potatoes, and other plants. It 
is more common in the United States of America, and in 
France, than in this country. It produces amongst tho 
onions a blackish-biviwn dust after the harvest. 

The Onion Mould (^fucov {fubtilissinnis) grows on 
AlUnmcepa, and possibly on allied plants. Another species 
of tho Mucorini is tho mould of preserved fruits, etc. 

Tho onion mucor produces a very fine mycelium, which 
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rniiiilicrf cliiL'll}’ in the npper jnut ol the hall», cansiny; 
• leca)'. Aiuojiyi thi.s mycc*liniii are ninnbei jj of blaok ;iraijir> 
— the Hclcrolia, or niasriC-s of juyoolia in a resting state. 
Each sclerotium "eniiinate.s by tlirowitij; out hyplne w hich 
tiltimatelv f^ivc risc<at their cu'ls) to .spnraujiia coiitaiiiiji^ 
oval -spori'lia (sjKties). The spninn^la, wlicn rij'e, burst in 
the air, and the siiorcs art; watted about b}’ air currents, 
causing destruction to crops ol onions. The spores ger- 



I’ig. J«.—“ Gaiu.ic ItiKT " (/’iK-eiiiiu mUta). 

A. H<*«cr ►talk •\ri\ nnl. ^l*c) ehowing Ihc ** pustulcn*^ or 

h Tho«iitiio * I «h}iiijctrn». . . i.mWn 

C. Iniiihvtr^o ►cciion of nmaM horun. 

1st 3 Ktiii i, hv the fungun vfboHC mycelium i 6 thickly iiiiillo** amongwt 

the IImucu of ijo^t. 

1 arid U»c two kind a of aporos » 


niinato on tlie host-plant, giving rise to hypha*. inycelio, and 
sclorotia. Tho latter are ciipable of retaining their vitality 
tljiough tlie winter months, and gerininato in the spring. 

/V< tendon.—d) Burn all infested onion refuse. (2) 
Autumn sowing. 

The Garlic Rust {Puccinia mUta, Fig. 18) was 



DI.SJ'ASK-'i OF citors. 


\r, 

(liscovorcd by a well-known fungolo<;ist, Sir. \V. rhillii)S, 
F.L.S. {(Jardenetif’ Cfiriniicli ,Aa\y 14th, 1883), on Allium 
sduvnoprasum (chives). The fnngns covers the leaves 
and flower stalks (Fig. IS A and B) with brown si)Ots. 
Those .spots are caused by sori, or masses of spores, etc., 
which ultimately nii)ture the epidermis of the host-plant. 
Each soriis iFig. 18 C) is composed of a thickly malted 
mycelium, which ramifies among the tissues of the host; 
and gives rise to a largo number of brown boilics (more 
or loss clul>shai)cdh which are morphologically spores, 
although unliko tho conidia of other fimgoid growths. 
Those spores arc calle«l teleutosporos, and are true ixsthig- 
sjions. The tolcutospores of tho garlic rust aro of two 
kinds (Fig. 18, 1 and ‘2), One is divided by a transverse 
septum, and the other is not so divided. These spores are 
cuj)ablo of hibernating for several months. 

Vrevi utiou. — Burn all infested refuse. 

(5) The Parasites of Parsnii«s {radinaca saliva). 

The Parsnip Leaf Miner (Tephritis onoponlinis). 
Tho members of the genus Tcjdn'itis are lively little flies; 
and tho si)ocies about to bo doscriboil is one-sixth of an 
inch long, of a brown colour, with green eyes, and two 
transparent wings. Tho female lays her eggs within tho 
cuticle of tho parsnip leaves, where they are hatched, pro¬ 
ducing little pale-green maggots, which cause largo blisters 
upon tho leaves. Those blisters ultimately cause tho com¬ 
plete decay of tho leaves. Tho pupa of this fly is of a 
yellow-brown colour, and is found on tho leaves of the 
])arsnip and in the earth. 

There are several broods during tho year. Tho pupa) last 
produced, hibernate in the soil until tho following spring. 

Prcyt'»<fo)i.—(1) Curtis recommended a dressing of tar 



HOOT C/!OJ\S. 



and sand to Lie put on the ;;rountl betoro sowijii; the seeds. 
TliC odour of tlio tar is so ollensivc to insects tliat they 
cannot endure soil iinpregnaled with it. t'J) Durn all in- 
fe.sted leave.s. 

Cure. —Dressin;; the land witli gas-lime, soot, and lime, 
destroys tlio jiupie of tliis pest. 

The Parsnip Fly (Paiftt vt/ntr) has already been 
described in this cliapter (.^ec ‘‘ Carrot Fly 



fig. I'J.— Mim/kw ok I’AnsNii-s {I'croiiunjiora uitut). 

A. A parnnip. 

li. lK*arin(r t'fitiiOia x 107. 

i\ Mature x 

I>. Oinuliuiii lifter <livi«ioa. Tho fonuaii<;a of x till. 

K. ^M>H|K;ru uilli cilia- x 

The Parsnip Moths have already been described 
under tiio heading of “Carrot Moths’’; and for still fur- 
tljor infonnalion, see Dr. Ililoy’s Imcct Li/*', vol. 1, ]>. 94. 

The Parsnip Mildew {Vcrouoapoi-a nivcOy Fig. 
19; lives within the ti.ssuos of the host-jilant. Tho fuii- 
gns first attacks tho leaves, the hyphai of which soon 



ts 


of chops. 


make their way into the stcm.s and roots of the parsniji 
]>Iants. Tlic hypha', or threads oftlio inycoliuin, are stout, 
and are j)rovided with miincrous suckci’S, which cause 
putrefaction to occur witliin the tissues of the host-plant. 
Wlien the roots are attacked, tlioy become s*j)ottcd (Fig. 
1?) A), and finally rotten. The mycelium sends out coni- 
diophores (Fig. 19 13), bcai ing conidia, through tiie stomata 
' of the loaves, and thereby interferes with the processes of 
transpiration and assimilation. The protoplasmic contents 
of the oval-shaped conidia (Fig. 19 C) divide into a number 
ol portions, each of which produces a zoospore (Fig. 19 D 
and E)) provided with cilia (filaments), which enable them 
to be carried about by aerial currojits. The zoospores re¬ 
produce mycolia. 

Oospores (resting-spores) arc ])rnduccd, during the life- 
history of Pvranospora ntvta^ within the stems and roots 
ot the host-plant. Tliis parasite of parsnips also attacks 
parsley and other jdants. 

PwvcutKm. —(1) Burn all infested refuse from j)rovious 
parsnip crops. (2) Destroy such weeds as cow parsnip, 
goutweed, wild chervil, and wild angelica. 

Cure .—See tlie treatment of the potato disease caused 
by Pci'onoxpora hi/csians. 

(G) The Parasites ok Potatoes {Solamim tubewsunt). 

The Colorado Beetle {Leptiuofaym dcccmlincata, 
iig. 20) belongs to the C/irysomclida’, and is about half 
an incli long, with wing-cases marked altornatoly in stripes 
ot black and yellow. The thorax is also yellow witli a 
black V-shaped mark in tlie centre, surrounded by several 
smaller black marks. If the elytra (wing-cases) are opened, 
the bright red wings will be seen ; this is one of the pecu¬ 
liarities of this insect. 
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The female lays the e<r^ (Fiff- 2<J C) chiefly on tho 
niuler surlaces of tho leaves of the potato plant. A\'hen 
liatohe<l, the «ivo rise to orangc-colonvcl lai vie (Fij;. 
20 B). These I'eeil upon the leaves, cau.siii" ;;ieat havoc 
ainonj^st the jjotalo croj)s of tho United States of America. 
Tl)n larva? turn to the pupal sta^^o in tlic fnound. 

The Coloi-aclo beetle appears to bo indi;'enous to North 
America. Its orij^inal home was the Western Sfato.s 
(f)roj'on, Nevada, Arizona, and Colorado); but it is now to 
be fbuml in other States besides those inentiouo<l, and most 
probably all over the North American Continent. 



20.—Ci)t.*)UAi>o lb:rTi.K (L''j//iuotor$(t d'-rtmlin'atu). 

A. Tho hiclh* (uni. mIzc). 

H. twin’ll (niiL Kizo). 

C\ (rint« 

It wa.s first identified in Great Britain by the Into Mr. 
A. Murray, P.T.4.S,, in 1H77. Up to the present timn 
British potato crops have not sufTored from tho ravage.s of 
lljis destructive beetle. 

Cure.—Mix threeozs. of the ar.'^onical compound (copper 
arsenito) known as “ Schcelc’s j'reon,” with two f'nllonB 
of water, and water tho infested plants with tho inixturo. 
For other remeclies and tho numerous appliances for dis¬ 
tributing; the same,—see The Fourth Report of the United 
States Entomological CommisnUm (pp. 120-321). 

The Death's Head Moth {Aeheroniia airopos) is 
tho largest moth in England, and, accortlin^ to Swainson, 

E 
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tlio largest in Europe. It often measures from five to six 
inches across the extended wings. The skin of t!ie moth 
is variegated with black, dark-brown and yellow ; and 
bears upon tlio back of the tlioi-ax a deep orange mark, 
]>resenting no inconsiderable resemblance to the front of 
a lunnan skull. A.afropos “utters” a sharp squeaking 
sound. 

The larvie (caterpillars) of this moth are also very large, 
often measuring from four to five inches long, and as thick 
as a man’s finger. They feed upon the h aves of the potato 
plant during the evenings, but, according to Miss Onnerod, 



Fig. 21.— Potato Fnoo Fi.t {F.uptenjx 

A. P’roR Uy (onlnrRCil). 

11. (iiau Hi£o aiu\ cnlar^c^l). 


“ seldom cause any serious amount of damage.” They are 
provided with feet and strong jaws. The skin of the 
caterpillar is of a pale yellow colour, witli seven oblique 
violet stripes along the abdominal segments. The larv®' 
change their skins, and are transformed into tlio pupal 
stage, at least one foot deep in the ground. For this 
reason they have been termed subterranean pupse, and are 
often turned up in digging potato grounds. The pupa is 
chestnut coloured. The perfect insect makes its appear¬ 
ance from August to October. 

Prevention and Cure. —(1) Handpicking. (2) Liming 
the land destroys the pupte. 
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The Potato Frog Fly {Euptcry^' sninni, Fig. 21) 
irf a S3uall groen insect, mea.stuing only oue-sixtli ot an 
inch in lengtli. It is provided with four wings, two .s/io/7 
antennto, placed between a pair of brown e 3 ’C.s. Thoio 
are six legs. Tlio jiosterior j>air are veiy long, which 
assist the insect in perrorming most extiaordinar}’ leaps. 
—hence the name of “ I'rog Hy.‘’ 

The eggs (Fig. 21 B) are white, and about one-twentieth 
of an inch in length. The larva and ptjpa arc both .some¬ 
what like the perfect insect in shape, provi«lctl with six 
logs, two atitcnnte (long), and a sucker. They are wing¬ 
less. EupU vyx sotani (in all three stago.s) lives upon tljo 
juices of the leaves and stems of the potato plant, which 
it pierces hj* meatis of its sucker. 

Cure .—A dressing of lime, sulphur, or soot. 

The Potato Disease Fungus (Pvvoiiosjjom in/ts- 
/rtji.v, Fig. 22). The life-history of this fungas has boeji 
thoronglily investigated by Ilayer, Montague, Berkeley, 
Do Bar^', Smith, and others; but to Mr. W. G. Smith, 
F.L.S. (who discovered the reproductive organs and tlie 
oospores), is the honour of having made a thoronyh studj' 
of this fungus. 

The j)otato disease (the so-called “ curl ”) makes it.s 
appearance in July or August, esj>ecially in moist warm 
weather; and commences its attack by settling upon the 
leaves of the host-plant. The leave.H become spotted 
(blackish), and have a tendency to curl up. After piercing 
into the interior of the leaves, the fungu.s 8pread.s its 
mycelium through the ti.ssues of the stems ajid tubers of 
the potato plants. It.s growth is ver^' rapid, and it pro¬ 
duces in the host comi)lote decomposition of the parts in 
contact with it. 

If a transverse section of a di8';a.scd j)otato leaf (Fig. 
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22) is examined beneath the microscope,^ the mycelium of 
the fungus will bo seen ramifying among tho cells of the 
leaf. AVherever the mycolium comes in contact with tho 
celts of tho host-plant, they become discoloured. This is 



Fig. 22.— Potato Fdnoob {Peronotpora infettans). 

A in i). TmnRVcrKCAOctinn of potAto loftf, ^lUowinsfrojcollnm (a pawn) of 
A. Lower Kiirfaco with two ntoumta (C) and coniuiopUoros inuu^iii^ through 
them. 

I). ConidiuiD (dporo)* 

K. Zoo0iporo. 

Oogoniom and anthoHdiam* 

Q. Palliftado parcuobj'oia colts of loaf. 

U. Hpontfy parcncbyinn* 

(x 100 diam.) 


duo to tJie putrefactive changes caused by tho prosenco of 
this fungoid growth. Tho mycelium gives rise to aerial 
hyph® (conidiophores) which bear couidia or spores (Pig. 


* In onr opinion, tho boat “ objectives ” for this and similar por- 
poses aro those made by Zeiss of Jena. 
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22 1)): and to ioproductivo oi-^ausi (Fij^. 22 F) witliiii the 
host-plant. The protoplasm of the couidla citlicr divides 
or fjives rise to a liypha or '* germ tube '' (Fig. 23). When 
»f divides it jnoduces a number of zoiisporcs provide*.! with 
cilia (tilamcnts) (Fig. 23 Bi. Tlie zoospores fioat about 
in the atmo.spIieie and thereby sprea*! the <!i.soase. Ulti¬ 
mately the cilia disa|»pear, and tlio zniisjiores settle <lowii 
upon the leaves of the potato j»lant, giving rise to another 



I’lg. W.—Potato Punocs r>ino<iiOTn 

O'liidinri) 

li. Oiiiifliiirn prrxliKiMtf (jifirr cllvi.^kiii). 

<V C>m)«]muQ |»roiruihiitf a tiluincia of 
D. f )oct»nttim ( 9 ) nnil finlhori'litiiu 
K. Oci«p<>rc 

K. Oo«p<»rc pn^lacmic Auu.^porci. 

G. Ooiprinj gcnDimitiri /. 

(x 3iM)Jiarn.) 


generation of mycolia. According to the lato Rev. M. J. 
Berkeley, F.R.S., the mycelium soinotimos hibernates 
and Ixicomcs perennial. Sexual reproductive organs are 
ibruiwl from the colls of tlio mycelium within the Itost- 
plant. They aro generally to be found iu the inter¬ 
cellular spaces (Fig. 22 F, and Fig. 23 D). Fertilization 
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takes place by the transfusion of the contents of the 
antheridimn into the obgoniuin. After fertilization, the 
ougonium develops into an oospore (Fig. 23 E). The 
outer coat of the oospore thickens and may become 
“ spiny.'’ Tlio obsporo hibernates for nearly a year, and 
then gives rise to zoospores or germinates by throwing out 
a li 3 -pha (Fig. 23 F and G). The zoospores and hypbaj 
from tlic obsporo reproduce the disease in the next year's 
croj), it the external surroundings are favourable for their 
dovolopmeut and growth. 

The author has shown {Chemical Nexvs^ vol. 63, p. 255) 
that the spores, etc., of Peronospova infestana are capable 
of being dried up in the dust of the atmosphere for several 
months without losing their vitality. On the other hand, 
if potato tubers infested with the mycolia of this fungus 
are exj)osed to a temperature of —10® C. (14° F) for a few 
weeks, they are completely destroyed. Peronospora in- 
festans causes (as stated before) putrefactive changes to 
occur within tho tissues of the host-plant. The author 
found lactic acid (in small quantities) in tho leaves, etc., 
of diseased potato plants. It may bo that lactic acid is 
formed from tho decomposition of glucose contained in 
tho sap of tho host-plant. From this it appears that 
parasitic fungi may cause the abnormal dovelopinont of 
compounds within tlio living cells of infested plants; and 
thoreby cause death by “poisoning” {Chemical News, 
vol. 53, p. 255). 

Preventton. —(1) Sow only those varieties which are 
hardy and have been proved to resist tho attacks of P. 
in/cstaxis. “ Besides our potato-boaring Solanum tubero¬ 
sum, there are, amongst tho 700 species of Solanum, 
about five which bear tubers—5. Cotnmersoni, Maglia, 
immitc, vcrrucosum, Jamesi —of these, Solanum Commer- 
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Honi h;is been cultivated in its uativo cnnnti v iChili) foe 
s«^n}e time. Exporimonts have been made in En; 4 land to 
introduce some of these species and to cross them N\itii 
the onlinar^' potato, in ortler to obtain a pj’odvict wliich 
might j)Ossibly not be susceptible to the jiotato iliscasc. 
Acconling to Jlr. J. G. Baker, F.U.S., Soiiiniiiii Mai/lin 
and S. C'oniuuri! 0 )ii uouhl suit the humid climates of 
Great Britain and Ireland. They are botli great <]i>ea>o- 
rcsisters. 

Nearly all the old varieties of cnltivatc'l potatoes either 
fall a ready prey to the attacks of ]*( rouo.sjtotd, or have 
become so unfruitful as to be scarcely worth planting. 
The variety knou n as the “ chami)ion *’ “ has lost much of 
its productivetioss.'’ “ Tho ‘regent’ is worn out; and 
many of tho newer seedlings of that class, although good 
croppers, are at tho mercy of a moist season.” IMr. Baker 
states that $S<>lanum tuhifosum “in its present tuber¬ 
bearing state is in a '’lisorganized, unhealthy condition, a 
fitting subject for tho attacks of fungi and ajihi<lcs.” 
Other obser^'ers say “it is impossible to ovcr-cultivato any 
plant.” In our opinion, this is a mistake, for otcr- 
mantiring witli the favourite kainit or potasli manures 
generally lias a tendency to favour tlie development an<l 
growth of Pcroni»ijior(i in/i'Htana and similar fungi 
{Chvinii'al Ntovs, vol. 53, p. 255). 

Potato-growers should try to produce by crossing, etc., 
a disease-proof potato. Tho lato Mr. Darwin was greatly 
interested in Torbitt’s experiments “of raising fungus- 
proof varieties of tho potato.” Ho »lescribes Torbilt’s 
metho<l of procc^Iure • in tho following words: “It con¬ 
sists of rearing a vast numl>er of seedlings from cross- 


Life and LelUr* of Charl<$ Dancin, vol. lit. p- 348. 
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Icrfilizcd parents, oximsin;; them to infection, rutlilessly 
destroying all tliat suiVer, saving those wliicli resist best, 
and rojieating tlie process in succossivo seminal genera¬ 
tions. . , . There is no groat improbability in a now 

variety of potato arising wliicli would resist the {ungus 
completely, or at least much better than any existing 
variety. \\ ith resjiect to tlic cross-fertilization of two 
distinct sccilling plants, it has been ascertained that the 
otlspring thus raised inherit much more vigorous consti¬ 
tutions and goncially are more prolific tlian seedlings 
from solf-fertilizod parents.” (2) Destroy common bitter¬ 
sweet, henbane, and similar jdants belonging to the same 
natural order as the jiotato, as Fcvononjiora in/vstanii also 
infests these as well as the potato. (3) B\un all infested 
liaulms of the previous potato crops. (4) When the crops 
are first attacked, a good plan is to remove all infostc<l 
stems and loaves. (5) “ When cut sets are used at plant¬ 
ing, the cut surface should perhaps bo allowed to heal or 
dry before jilnuting ; or, if this is not convenient, the cut 
sinfaccs might bo quickly passed over a hot iron.” ((5) 
“I’otatoos should bo stored in jiorfectly dry, airy places, 
in positions whevG light is not entirely excluded. Pota¬ 
toes should never on any account bo stored in lieaps, or 
in the damp holes in the ground termed ‘pics’ ” (Smith). 
(7) The “ cartliing-up ” of potatoes lias a tendency to 
lessen tlio attacks of Peronosporn infeatnus. 

Cure. —(1) The author 1ms shown {Journal Chemical 
Socu'ty, IftfifJ, p. Ilf), and Chemiral iVt'icK, vol. 53, p. 265) 
that iron sulphate destroys P, infcatann, by acting ujion 
the cellulose walls of the mycelium of this fungus, but 
does not injure the cellulose of the host-plants.' A good 


* The cellulose of parasitic fungi is most probably an isomeric 



HOOT CHOPS. 


57 


of utilizing tlio stilpluUe is to {»rC‘|iaro a snlution 
containing from 1 to 5 jicr cent, of countn n ial iron 
st»l|iliate, atul distrihuto it by means of a Strawsonizer 
at the rate of two gallons an aero. M. Dolacliarlojiny 
(Jiifilmndiin's Cl niraWhitt fiir AiiricHltiiV‘Chcmu\ vol. 
•wiii.) has confirmed tlie author’s investigations, and 
states tliat iron sulphate is best a]>))lie«l when the young 
potato plants Itavo reached the liejght of a few indies. 
(2) Toj^dre.-is tlie land (w lien the plants aro a few inches 
alxivc ground) with \-cwt. of iron sulpliato mixcil with 5 
to \0 times its weight of sand or «ljy earth per acre. The 
above dressing rlestroys the fungus in the early stages of 
its lifc-liistory. (3) M. I’rillicux Hindus^ vol. 

lOl, p. ‘f'lT; has used a mixture contaitiiug copper sulpliato 
{blue vitriol) for flcslroying J*4 ronospnra in/istans. 'I'liis 
mixture is made “by dissolving in every H.t gallons of 
water b lbs. of coppt^r sulphate, ;iml then adiling b lbs. of 
slaked lime.” Dr. J. M. li. Munro (/AY/’s Wtipli/ Mrs- 
fictiyi rj Feb. -tth, 188!t) rccommonds the above lui.xturc to 
bo ajiplied by means of the Strawsonizer or pneumatic 
distributor. 

The Potato Smut {Tubi rv.inm ncnbiis) is a fungus 
which confines itself entirely to tho tubers of tlio potato. 
It lives liotwecn the cuticle (“skin”) and tlio • pHlcnuis 
of the tuber, often causing a dark-brown envelope over 
tho entire potato. This fungus is to he recognised by tho 
discoloured patclies on the cuticle of tho ttibers. Tho 
greenish-brown spores of Tulfcrciniu nc(tbicH aro crun- 
jiound, f.i'., they are inulti-ccllular. Tho colls tuiito form- 


incxlification of the cc-liulosc found iu the higher plants. Ilonco tho 
rcu'OD of thu diflercuco in tbu action of iron sulpbatu in tbo two 


cases. 
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iiig a kind of “ head ’ with one or more lacuii® (apertures). 
The mature spores rupture tlie “ skin ” of plant potato and 
are therefore liberated. 

Prevention and Cure. —(1) The seed potatoes should bo 
free from this disease. (2) Steep the seed potatoes in a 
solution containing from 1 to 5 per cent, of iron sulphate. 
This will destroy any spores of the potato smut that may 
be uj)oii them. 

Fusisporium solani {Periala tomenfnsn, Fig. 24) 
is another fungus which attacks potato croj)s. It makes 

A 

CD 



Fig. 21.—FusiBroRiusi solani or Potatoes. 

(X 200 diam.) 

its appearance chiefly in tlie autumn, when it is to bo 
seen upon the potatoes growing in the soils of the south¬ 
ern and midland counties. So far, it lias confined its 
attacks to these counties, and has not been discovered in 
Wales or Scotland. Fusisporium solani attacks chiefly 
the starch granules of the tuber by sending its mycelium 
amongst the cells, and thereby causes putrefaction. The 
mycelium, in a few houi-s, gives rise to conidiopliores, 
being crescent-shaped compound conidia (spores) (Fig. 
24 B). Tlie spores, which are divided by three transverse 
septa, separate when mature (Fig. 24 C), forming four 
more or less square-ended spores. Those subsequently 
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jecomo roiiii<l. The spores may ‘jorminato iiiniKHliately 
or become spiiniloso (Fi;;. 24 A) ami Ihbcriiatc for some 
timo. Tiie spores give rise to inycelia wlien circumstances 
arc I’avourable for their development and giowth. 

Pn vvniion .—Buru all iul'esled matter, and plant pota¬ 
toes free from disease. 

The Irish (?) Potato Fungus {Ptzizn postumn, 


s 





A, TliC fur>^iiK t'rowinc from n 8clcrr>Uum (;!); nl Hh ibe |ulcu» or cuj> liko 
ticti'l (nnt. 

I). of upf>cr fKiit of th<* ** f*crp€ti<iiru)Ar colU." 

C« TLo conu.nu of A ** |>cr|K*iHlK'iiliir (I) cotiUiiiiiog h|iorcM 

(rtfioniliji). (2) A panifiliywitt (< , 

D. 8lccn of {KiUito plunt with iioUular BcIcrtiUu (iiaU oizo)« 



Fig. 25) was first observed in tlic West of Irelaml in 188t), 
and a description of it apiioared in the G((y(fcncrs' 
ChronicU- for August 20th, 1880. It produces nodular 
growths upon ami within the stems and leaves of Iho 
potato plant (Fig. 25 D). Unlike I^ rouonpora^ tliis fun¬ 
gus clocs not cause putrefactive changes to occur within 
the tissues of the host-plant, but extracts the saj), etc., 
of the stems and leaves, which iinally become dry and 
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withered. TJie nodular growths (of a brownish-black 
colour, although wliite at first) are composed of a compact, 
liard mycelium. Eacli nodule is called a sclorotiuin, which 
is capable of hibernating for a longer or shorter time 
according to circumstances. When one of these bodies 
grows, it gives ri.«o to a perfect fungus bearing a cup-like 
head containing sjiores (Fig. 25 A). Tlio spores after 
germination reproduce the mycelium, which ma^’ either 
produce spores or become a sclcrotium. Fig. 25 A repre¬ 
sents a sclcrotium giving rise to hyplife : each hypha 
bearing a cup-like head (somcwliat similar to the pilous 
or cap of the mushrnoiu) containing millions of spores. 

If a transverse section of the hyinenium, pilous (?), or 
cup-liko head is examined under the microscope, it is seen 
to consist of a number of pori)ondicular colls (Fig. 25 13). 
Each coll contains an ascus (a kind of “ sack ”) filled with 
sporidia * or spores (Fig. 25 C). The parapliysis- (sliown 
in h ig. 25, C 2) is an “ organ ” developed from the colls of 
the lower part of the hymoniuin. At certain times tlio 
asci oj)on at the top, and tlio spores are liberated. It has 
been estimated that cdch cup-liko head contains from two 
to throe million spores. 

Pirvcntion.~{l) Artificial manures are bettor suited 
tlian farmyanl manure for the cultivation of jiotatoes. 
Ulr. AV. G. Smith, F.Ij.S., states that “it is bad in practice 
to place potato sets in immediato contact with decaying 
vegetable matter and farmyard manure; such materials 
always contain an immense number of disease germs, both 
of animal and .vegetable origin. The manures used for 
potatoes should always be old and thoroughly decayed, 
and it is perhaps best that the cut faces of tho sets should 


’ Sporidia are spores/r<c in on ascus. 


* Its function is unknown. 
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be allowed to dry l>eforo they are planted.” We can 
thoroughly reoonnnend the following “ mi.ved ” manure for 


the growth of potatoes :— 




£ 

s. 



/I cwt. kninit .... 

. 0 

2 

0 

Per 

\l », nitrate of soila . 

. 0 

0 

10 

Acre. 

j ] iron sulphate 

. 0 

] 

a 


^2 ,, miueral superi>ho^pbato 

. 0 

5 

0 


10 

IvS 

1 


The ingredients to bo thoroughly mixed together, and 
applic<l after KOtting tho seed ])otatooH (See tlio author’s 
Treatise on Manures, or Mitnures and their Uses). (2) 



Pig. 20.—Tonvir “ Fi.y ” {llaltica nnnorum). 

A. (nat. iiizc). 

llci'Clo (eJilargc^U- 
C. Muam?b of eg km (i&At. Bixe). 

Burn all infested haulms, as this destroys any hibernating 
Hclerotia, etc. 

(7) Thk PAUASITE.S OF Tdrkii^s (Brafsira rapa). 

The Turnip Fly {Iledtica nemorum, Phyllctreta 
nemorum, or “ turnip ilea,” Fig. 2G) belongs to tho Ilalti- 
e.uhv, a family of small beetles. They are oval insects, 
often measuring less than one-twelfth of an inch in length, 



DISEASES OF CEOPS. 



and liavc tliickcned femora (thighs) which enable them 
to leaj) almost like fleas. The species under consideration 
is black with a yellow stripe on each wing-sheath, and is 
very destructive to turnips. “ The eggs arc laid upon the 
undei*side of the rougli leaf from June to September, and 
hatch in seven or eight days’ time.” Tho white larvae 
(whose heads are provided with cutting jaws) live between 
the cuticles of tho leaf, and in about six or seven days 
turn to pupm, which bury themselves in tho ground. In 
about fourteen tlays tho perfect insects appear. They 
live through tlio winter in a torpid state (under bark, 
clods of earth, and in inantiro heaps), reviving in tho 
spring. Tho spring is the |>oriod of special danger, for 
these beetles most seriously injure tho cotyledons or seed- 
leaves of tlio young tuimip plant, “ Many a farmer has 
seen a i)romi.sing braird one evening, but not a vestige of 
green loaf has been visible on the day following. Unfor¬ 
tunately, tho insect is able to travel miles, even against 
tho wind, to wreck a crop of turnips.” There ore several 
other species of tho JIalticw (besides tho ono described) 
which feed upon tho loaves of the turnip, and often par¬ 
tially or wholly ruin field after field of this crop. Tho 
Ilaltico’ have several broods in a season. 

Prevcntion.~{l) Destroy charlock, shepherd’s purse, 
and other cruciferous weeds, for the llaUica feed upon 
these plants as well as upon turnips. (2) “Manure 
liberally, and obtain a firm and thoroughly fine seed-bed. 
Beware of clods! Sow the best new seed, and always use 
the drill instead of broadcasting.” (3) Use artificial fer¬ 
tilizers in preference to farmyai-d manure, unless the letter 
can be deeply buried. (4) Artificial fertilizers should bo 
deposited along tho ridges as soon os the latter are made. 
They not only give vigour to the plants in their early 
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stages, when the inserts onmiiiit so jiincli tlaniage, bnt tliey 
war<l off tlie “Hies,” being objortionablo to them. 

Cure. —(1) Uoll ami lightly harrow after 8 ji.m. an<] 
before 0 a.m., for this <list«rbs au'l weakens the ‘ Hy,‘ ami 
atiinnlates tlie young plant. Sow eight bushels per acre 


e 


1 


'h 



Fig* 27 ,—Tvnsw Arois J1ori<*rap^). 

A. Malo witli rloACtt wing* (cnlnrgc<l)» 
li. liM tiudiril 

0. Wiosiflo«^M fecDuk* (cnlAr^<l)« 

D« It* iiutiirol mro. 

B. F)aiik*Ahn|iCil ubdomcn of ruj^r. 


of fresh-slaked lime along the rows just as tlio plants are 
appearing.” (2) “ Dustings of lino ashes or .soot are also 
effectual, but salt must not bo used, for it injures the 
plant and does not hurt tho beetle.” Dressings should 
always be applied whilst tho dow is on the plants. (3) 
Mr. W. a. Mount, M.P., has eradicated tho turnip fly with 
eitlior liuo or paraffin distributed by moans of a Strawso- 
nizor (see Miss Onnerod's Common Farm Pcstv). 

The Turnip Aphis or Green Fly {Aphis Jloris- 
rnpat and Aphis rapa\ Fig. 27) is allied to tho boau aj)his 
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already described. Tlio Aphidfr^ nr ]>lant-lice, are an ex¬ 
cessively injurious family of Jfomojitt rous msccta. Every 
fanner, every rose cultivator, every ho|>-f(i'o\vor has too 
great reason to bo well acquainted with these destructive 
pests. The .species are very numerous, almost every j)lant 
having its own peculiar parasite ; they attack the loaves, 
stems, .shoots, an<l oven the roots of plants, piercing witli 
their sharp proboscis the cuticles and sucking the juices. 
Aj)his rnpo’ is chiefly found on the under surfaces of 
turnip leave.s. Tlio wingless female (viviparous) is gi'oen, 
but becomes a j'ellowish-red colour later in the season. 
The lioa<l and thorax of the winged female are black, 
whilst the abdomen and wings arc of a yellow colour. 
Tlio jiostcrior part of the alxlomen of this species is flask- 
shaped (Fig. 27 E). According to Curtis, the variety 
known as Aphis fioris-rapa- (Fig, 27 A and C) is found on 
the flower-stalks. Aphis vapo' “ multiplies with amazing 
rapidity under favourable atmospheric conditions.” 

The great enemies of the Aphidw are the so-called 
“lady-birds”—small beetles belonging to the Cocci- 
nvUidw. The French call these insects “ Beto do la 
Viorgo ” and “ Vache h Dieu.” The Germans call them 
“ Marionkilfer,” “ Mnrionknh,” and “ Gotteslilinmcheu.” 
The majority of tlieso insects are undoubtedly the friends 
of the farmer, and their presence upon all cultivated plants 
is most bonoficial. Tlio “ common,” or seven-spotted lady¬ 
bird {CoccincUa svptcmpttnciata\ and the two-spotted 
lady-bird (C. hipnneiata) are common species. “ They lay 
their eggs in small patches in the midst of the Aphides 
which are destined to furnish nourishment to the Inrv®.” 

Prcvcixtion and Cure. —(I) “Nearly all the remedies 
proposed for the extermination of Aphis rapa*. consist of 
water containing some poisonous infusion, such as tobacco, 
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•luassia, ammouia, etc. On a hn tjc hviIc the application is 
costly; and although it may pay ior a crop of hops, it lias 
hitherto been imi)racticablc for roots.'’ (2i “When the 
turnips are attacked near maturity, the folding of sheep 
destroys the in.secfs, and may prevent thoir reappearance 
in the following sca.snn.'’ 

The Turnip Gall ^Veevil {C'fiitor/iyitcJiu!^ sttlri- 
rolli.s, Fig. 28; belongs to a group of beetlc.s called the 



Fig. 28.—TuiiNii* O.VLL Weevil (C^ntorhtjnchus sulcicoUi*}. 

A. Ci»)Mikc excrchcciicen on turiiip*bu1bii. 
li» A fts'nil ivitli ^nih (naL itirc). 

C. Turnip Gnll Wocvil (enlarged). 

/{/njuchophom, whoso snouts, as a rule, are very long. 
The autciiuH}aro placed on each side (of snout), “elbowed” 
or angulatc<I iu the middle and clubbed at the o.xtrcmity. 
The female turnip gall weevil punctures the “ roots,” and 
deposits an egg in the wound. Within this domicile the 
yellowish-coloured larva or maggot lives, feeds, and attains 
its maturity. This beetle (Fig 28 C) is most injurious to 

V 
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swedes aud turnips. The larvae cause gall-like exeres- 
ceuces (Fig. 28 A) to grow u])on the surfaces of turnip 
“roots.’ hen the larvaj liavo attained maturity, they 
are j)rovided witli powerful jaws, which are used for gnaw¬ 
ing a way out of them temporary abode. The larvae turn 
to pupae in the soil, whore they remain about twenty-eight 
days, enclosed in “ earth-cases. ’ The iierfect insect is of 
a blackish hue, and the elytra are marked with a number 
of stripes and dots. 

Thi.s weevil gvcatly rtducvs the quality of the roots, as 
the following analyses show ;— 


Analysis of Tuknip RooTvS.* 




Urih)jurc<l 

Wools. 

1 

Injiiml 

Roots. 

Dried 

Albuniinoida (llc.'^h formers) . 

Soluble carbohydrates and fat (fat 

y 8G 

7-10 

solid 1 

producers). 

71-90 

62-02 

matter. | 

Woody fibre. 

11-21 

23-26 


Ash.' 

7-00 

7-63 


The above table shows that the injured roots contain 
smaller percentages of albuminoids aud soluble carbo¬ 
hydrates than the uninjured roots. 

It is stated that, in both the larval aud pupal stages, 
this weevil is cnjiable ol enduring a tempei’ature many 
degrees below the freezing-point of water. 

Pi'evention. (1) “ Regular rotation of crops, generous 
and clean cultivation, and the free use of lime or gas-lime, 
will prevent this weevil from doing much harm.” (2) 

“Galled portions of roots which are left by sheep should 
be burned.” 


^ I}r. A. B. Grifhths’ aoalysos. 
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The Harvest Bug {Titranyrhus aidnmmxHs) be¬ 
longs to tlic Aravitivntha^ nii-l lor several reasons ilie 
members of this class are looked u|ion as modiju d insects. 
The so-called “harvest bug-is a spinning mite, and on 
the aiitl.ority of M. Megnin {L'InHninimjir Ayricoh) 
possibly injures the leaves of turnij.s ns well as those of 
grass and corn cro])s. 

According to Curtis, another arachnoid {Tnnnhidiuuk 
trifjonnm) injures the spikes of corn, especially in Fituico. 

Turnip Leaf Miners (Drosojdiila flavn and 
Phytomyza uiyvivoniis) are the larvar of two <lipterous 
Hies which feed upon the parenchyma (soft parts) of tur- 
nij) leaves. J). flava is about one-teiilli of aji ineb long, of 
a yellow colour. The larvm of this two-winged lly are 
of a green colour, and live beneath the cuticle on tlio 


upjt! r side of the leaves, P. niyvirornis is the same size 
as the “yellow leaf miner,” but has a black body and 
slate-coloured wings. The larva; burrow )>onealli the 
cuticle on the under side of turnip leaves, and there feed 
upon tho soft j)arts. The jnipm of both insects are brown 
in colour, and, us a rule, the larvm turn to tho jmpal stage 
witliiu tho leaves. 


J*reventioii. —Burti all info.stcil leaves. 

Turnip Moths {Plnsia yannna, Cei'ostoma 
xylostella, Noefua [Ayrotis] e.vclmnalioniSf and Naetua 
[Ayroth] seyetum) are four in number, and their methods 
of attack are somewhat dissimilar. («) The Silver Y Moth 
(Plnsia yanima) Ims alrcculy been described, (/i) Tho 
Diamond-back Motli (C. wylostclla) “seldom does much 
damage.” Tho green-coloured larva) feed on tho foliage 
of turnip.H and swedes. They arc about half an inch loj»g, 
and taf)er towards both ends. When mature, tho cater¬ 
pillars spin light cocoons between tho veins of tho loaves 
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—tlio latter haviug been atrijipcl of tho iiitoniieclialo soft 
tissues. Within tlio cocoons tlie cater]>illars turn to 
\)Uj>a“, whicli are of a grey colour with black markings. 
The pupa* give rise to perfect insects in about fourteen 
days. The moth is somewhat similar in appearance to 
tlio ordinary clothcs-moth. Along tho anterior edge, 
tho fore wings are brown, while tho posterior edge is 
white. Tlio hind wings arc deeply fringed, (y) The 
larvaj of the Heart and Dart Moth {N. f.vcUimntionh) 
also feed on tlie foliage of turnip crops. They attack the 
])lants during tho night, while in tho daytime they hide 
beneath stones, clods of earth, etc. Tho larviu of this 
moth are about li inch long, of a pale violet colour, with 
a brown head. When fully grown they make earth- 
cells, and there turn to pupa*. Tho latter are of a 
reddish-brown colour, and hibernate (in their colls) until 
tho following season. Tho moth is of an ochre colour, 
with a black spot situated po.stcriorly to tho head. Tho 
anterior wings of both the male and female are brown, 
with darker coloured norvurcs. The posterior wings of 
tho male are white, while those of tho female are brown. 
(5) Tho larvm of tho Turnip Moth {N. acgchim) feed on 
turnips and other roots by gnawing their way into tho 
“ roots.” They also feed on tho leaves of tho turnip 
plants. These larvm (which are nocturnal in their habits) 
are about one inch long, almost hairless, and feed not only 
during the summer and autumn, but also in tho winter 
if circumstances are favourable. If not, they pass tho 
winter in earth-made cells. In tho following spring they 
turn to brown-coloured pupae in the ground, whore they 
remain for twenty-eight days, changing in that time to 
moths. Tho male moth has grey-coloured fore and white 
hind wings. Tho colour of the thorax and abdomen is 



HOOT rh'ors. 



also "icy. The fore win"6, thorax, ami nb'loincii of the 
t'einnie arc brown, while the hiii'l win^s arc white. 

Pr('i:< —(1) “ Generous culture, clean briuinlai ic-*, 

stron"-"rowin" sco<ls will keep <lown the ‘ turnip moths.' 
(2) The rook, j)artri<l"e, jackilaw, raven, chilV-chatV, mag¬ 
pie, blue-tit, rcilsiarf, an<l crow, all destroy the larva* ot 
these nn<l similar I'arm pests. 

(.'nrr. —Gas-lime, tobacco-water, lime, soot, and haml- 



Fif?. 2t».—Ti nsn* Saw-Fi.y {.fthoUit tjiittnrum). 

A. Tiimi|. Raw.Flr (« nlinvc^l flii-'lilly}. 

II. Ijirvu- upnii Uiritij* 

C, A f^iriiou of the; 

picking are rome<lies not dillicult to ajiply ; although they 
add to the cost of ctiUivating turnip crops. 

The Turnip Saw-Fly {Atfiali’a sphutrum^ Fig. 29) 

belongs ton family of insects di.stingnished bj’ the iiecuHar 
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cnnstrnctinn of the ovipositor,' whicli lins procured for 
them the name of “saw-flies." Tin's organ (Fig. 29 C), 
wliicli is to bo found on the ))ostorior-vcntral side of the 
j^orfcct insect, is composed of a pair of broad, serrated 
j>lates, tlio analogues of tho inferior bristles of the bee’s 
sting. By the agency of this curious organ, the female 
cuts numerous minuto slits in tho leaves of tho turnip 
plants, in each of which she lays an egg. It is said that 
each female lay.s from two to three Imndred eggs during a 
season. The eggs are hatched in from four to ten day.s. 
Tho larvae (Fig. 29 B) (called “ niggers," “ blacks," “ black 
caterpillars, etc.) feed upon tho leaves of turnips, which 
thej’ reduce to mere skeletons of fibres, and sometimes 
cause tho complete destruction of tho crops over a con¬ 
siderable extent of country. Tho young larvae are of a 
green colour, but ultimately turn black. “ Tho larva of 
A. sjmionnti is largo at the head tapering to tho posterior, 
and posses.ses a remarkable structure in its feet, some of 
which are liooked, and others act as suckers.” In about 
throe weeks after birth these catoi-pillars retire to tho 
ground, whore they spin cocoons in which they turn to 
tho pupal stage. During the earl}’ summer the pupa? are 
transformed into perfect insects in about twenty-ono days, 
but if late in tho season tlio larvte remain in tho cocoons 
throughout the winter, turning to pup® in the following 
spring. There are several broods in a season. The per¬ 
fect insect (Fig. 29 A) is a pretty black and yellow fly, 
with short antennm, and is common in the fields during 
tliG summer. According to the late Mr. Curtis, these flies 
come over from the North of Europe, but are probably bred 
in small numbers annually in this country. 


' An organ which aids in tho laying ot eggs. 
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Pnvvntiou. —(I) As “thn rntcrpillai's ai'o fovind in 
swarms, drawing biislics over the jilants disturbs ainl <lis- 
triljutes them advantageously." Then ihrew lime or lime 
and soot over the plants—this “ will <lo something towanls 
protection." (2; “A thick sowing of good sce<l will gene¬ 
rally be found to have iusure<,l suiriciont plants for a crop. 



Fig. 30.—SoftFACE FcNooa of Tonxirs (O/dium 

BO. I»wor and npper nurfao^n rc^pcctivclj of a tnniiii leaf. 

A D. MyevliA (HpAirn) on both nurffU'CA. 

K. KuirnaUi. F. CoiiUilo (sporcH). * 105# 

(3) Watering the plants (by means of a water-cart) is 
beneficial to tlic crops and prejtidicial to tlio insects. 

The Surface Mould of Turnips {Oidium linl- 
aainii, Fig. 3<.>) is a fungus which attacks tuniips (especi- 
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ally swedes) chiefly in the Soufli of England. So far, it 

has not been found in Scotland; most probably because it 

requires a hif'her mean temperature than occurs in North 

Britain. Thi.s mildew or mould docs not enter tho tissues 

of tho host-plant, but lives upon tho two external surfaces 

ol the leaves. AVhen a crop of turnips is attacked by 

OidiU7n Bal.samif, the foliage appears white on both sides. 

Tho mycelium (Fig. 30 A and D) spreads over tho cuticle 

of tho leaves: and gives rise to perpendicular conidio- 

phores bearing elongated, square-ended conidia or spores 

(Fig. 30 P). It has boon estimated that there aro more than 

10,000 spores on every square inch of tho infested leaves. 

The conidia of this fungus germinate readily, and give 
rise to mycolia. 

As tho funpius covers botl, sides of tho turnip leaves, 
It greatly interferes with tho processes of assimilation 
and transpiration ; and thereby prevents further giwth. 

This causes a low yield of roots. Tho further lifo-liistory 
of this fungus is unknown. 

CKir.-Possibly a solution of iron snlpbate or copper 

snlphato would destroy this fungus (sec the ■' cures” for the 
potato disease). 

The Turnip Mould (Pn-onosporn 2 >amsitica), which 
belongs to tho same genus as the potato-disoa.so fungus, 
wi l bo described under tho head of “Tho Parasites of 
Cabbages, as it attacks these plants as well as turnips. 

Finger-and-Toe, Anbury, or Clubbing of Tur¬ 
nips {Ptasmodioidiora hvossieo', Fig. 31). Every farmer 
knows that turnip and other root crops aro liable to 
dogonorate tlirough tlio nbnonnal growth of nodules or 
knobs _ upon tho tubers, roots, and rootlets. Turnips so 


* See the author’s book: Manures and their Uses, p. 40. 
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affecte*! soon rot, ainl Imve a f'rtiil n(lour, so that tlioj' are 
not only uselcs.s theinsolvos, but coininniiicato tlio fliseaso 
more or less to the whole croj>. Tiio cause of “ clubbiu" " 
was jirovetl b}’ M. Woronin in to be due to a slime 

fuii;^is belongin'' to \\iq Myxomycrfcs. “The ^[lJXOu^y• 
c.vtrs are especially remarkable, from the fact that tho}* do 
not form cells, cell-walls, * tissues' or mycelium, during; 
the period of vo"etation ; but their ])rotoplasm remains 
duriiiff that time free, an<l collected into small masses 
of various and chan^eablo forms. At a <’eiiaiii definito 



Fig. 31.—“ FisoEn-AND-ToE*’ or TraNirs {ria*.vwdiophnTa hratnieir). 

!• TniOK verro miction of turnip root, Aliowlnff tlic ** jilnumu *' (B) of llio fun^iM. 

A* Norrnn) of colL It. CcU <]^^U*n<ic<J liy fuuKUM (x liNi). 

2. P|>ore^ prrKlnof d frr>in ploiiiDJi ( x 11^6). 

'd, H|x>rcfi ntw to »>oHporc(i (>i) (x I9ii)« 


advanced period of gyowth the vital material of n Afi/xo- 
viycrU' breaks up into small portions, and those portions 
at length surround theinsolves with a cell-wall, ant! 
become cither fruits, sjtomngia, or spores ; and in this 
condition the fungus romains at rest tluring a certain 
definite period.” This is essentially different from tlio 
life-history of Pt ronotfjtoru in/estans or any other fungus 
previously described. 
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The spores of the clnb-root funj^iis gonerall}* oommence 
the attack in turnip scciilings; 1)}'entering the rootlets 
witli \vator in an attennatecl form. As giwvth proceeds, 
tlie turnip plants become diseased, the foliage droops, and 
the roofs arc stunted in growth. If during the summer 
a thill transvei-so section of oneof the noilular out-growths 
is examined under the microscope, a largo number of colls 
will be found lilloil, or nearl}' filled, with the slime or 
jilnsma of this fungus (Fig. ill. 1). This slime greatl}’ 
distends the colls of the turnip, and thereby causes the 
nodular outgrowths upon the roots, known as “ clubbing.” 
There are no hyplur. 

As the fungus increases in size, the nodule.s also increase. 
In the autumn the slime or jdasma breaks up into number¬ 
less small spores (Fig. 31, 2), which are suiTOundcd by 
cell-walls. The sjiorcs rest during tlio winter in the 
turnip roots. In the following spring (if circumstances 
are favourable) the spores germinate, when little jelly- 
like mns-ses exude from them (Pig. 31, 3). Each little 
mass is called a zoiispore, and is provided with a ciliuin (a 
“ vibrating tail ”), which enables it to move over moist sur¬ 
faces. The zoospores of P. Orossica; are always changing 
their shapes—henco they are somewhat similar to certain 
low forms {Amceba-) belonging to the animal kingdom. 
Tho zousporcs of the club-root fungus (like certain of the 
Afoneva *) quickly coalesce and form what is known as a 
plasmodium—hence tho generic name of tho fungus. If 
infested and rotten turnip roots have been previously 
thrown on manure heaps, and tho manure then distributed 
over tho land, tho plasmodia are liberated by rain or the 
moisture of tho soil, and aro then ready to commence tho 


* Sco Haeckel's SUidieit ilber Uonereu. 
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work of destiniction in any J’onii" turnip, rabham', or otIuT 
crnciferous frop near at band. 

The following analyses (by tho antlinj ) sljow the ebaniro-s 
M'birb occur witbin Hirnip roots <lnring ibo ror/y stages 
of the growth of J*l(tsiuoth'oj>hoi(i hfaa.sirtv :— 

Albuujinoids in lunltby roots.per cent. 

,, (lisc'ttsed ,, {miiinn . .'>•■2^ 

,, nodules (with (un{;i).Is-Cl ,, 

Tlio above analyses sliow tliat tbn growth of the Inngns 
lessens tho i)ercetitagcs of albnininonls or nitrogenous 
snbstanees in the roots. As Pltisuioditijilioro (like all 
fungi) cannot “ manufacture ” albumin ami rerptire.s it — it 
extj-acts this life-giving .substance from the living cells ol 
the host-plant. 

Pirvf nfion. —(1) Do not allow the cmciferons weotls, 
moi'o tbaji is possible, to choke the bedgo-snles of the tioMs 
and ditches under ctiUivation. (2) As the spores of this 
fungus retain their vitalit}' for several years nmler favour¬ 
able circumstances, when land lias borne an infested crop, 
the licst tiling to »lo is to remove <lecaying roots, stumps, 
etc., ami btirn them. (H) Rotation of crops, /.c., allow two 
or tlirco j'ears to ela[)se liefore again sowing cabbages, tur¬ 
nips, or otlior root crops. (4) Whenever possible, avoid 
working tlio land in a wet condition. (”>) Tho selection 
of good seed ' and tho most approved methods of culture 
are moans of preventing this disease. 

Cure. —After clearing the lan<l, give it a good dressing 
of gas-lime or lime and soot. 

This chapter surveys tlie lifc-liistorios of parasites 

' Turnip Bccdn )mvo oficii been ndullcmtcd with charlock. •• Indian 
raiw," and other BccdH of the liratfit-aecif. 
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whicli infest roof crops. Some belong to tlio nniinnl, 
others to tlie vegetable kingtloin. Eveiy cnltivntecl plant 
has its own foes; but wbether wo look upon them as 
onemies or not, they have all come into the world for the 
same object as the rest of animated nature—namely, to 
live, rejuodnoe, and die—so the world goes on ! They 
are, therefore, part and parcel of the organic worM and 
not isolated from it. In tlio words of Carlyle“De¬ 
tached, separated! I say there is no such separation: 
notliing hitherto was over stranded, cast aside ; but all, 
worn it only a withered leaf, works together with all ; is 
borne forward on the l)ottomless, shoreless flood of Action, 
and lives through perpettial metamorphoses. . . . 

Rightl}' viewed, no meanest object is insignificant; all 
objects are as windows, through which the jdnlosophic 
eye looks into Infinitude itself.” 


• Sartor lifsartus, chap. xi. 
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THE DI«EASEr> OK OUAMINEOL'S CHOPS. 


(1) Tue I’ahasITEs of Dauley (Jlunh’iiui (lisfichum). 

The Grain Aphis (Aj>his f/rauana, Siphonophora 
t/rfinf(via) is about tho same size atul souiewliat Uko tlic 
boaii ajjliis alroa<ly doscribc*!. Thu ab'iouu'ii ol thcwiii^iocl 
f'eiualo is ‘;i*ecn, llio thorax and Iicad brown, and the 
win^s yrocn witli brown veins. Tl»o win^los.s female 
(viviparous) has a greenish c/ilourcd body with brown 
antenna;, and tlie legs are devoid oi’ hairs, lloth tlie winj;- 
luHS and winged females have red ciyos. Tho pujnu are 
of a clirome-yellow colotir and tljo larva; green. A. 
t/i-auat'ift injures oats, rye, arnl wheat, as well us barley, 
by sucking the juices from the young stems and leaves ol 
these crop.s. Later in the .season, tliis insect attacks tho 
uanj of corn (when the grain is green), and olten causes 
considerable <lamage. On tlie authority of Mr. Valkor, 
Aphis fjvanfivia passes tho winter on “certain grasses. 

P$cvi‘u(ion.—(\) Tho Grain Aphis has two parasitic 
foes, namely— Ephedrus plof/iator and Aphidim (tvma— 
two flies (about tho same size as Aphis / 7 rrt>mr/Vi) belong¬ 
ing to tho ichneninonidfv. These flics pierce tho bodies 
of tho aphides with their sharp ovii) 0 .sitors and lay au egg 
in each ncwly-uiado cavity. Tho eggs soon turn to larvffi 
whi<;h feed on the aphides. These parasitic Hies remain 

within tho bodies of tho aphides during tho pupal stag©, 

77 
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and, wlion tlioj' turn to ]>orfcct insects, tlicy cat their way 
out of the now dried and pulFed-out skins of tlie aphides. 
(2) Another encjny of this and other aphides is tlie blue- 
tit {Pants ca’nil(‘Us\. This little bird and the titmice 
;^onerally are without doubt the friends of the farmer. 
Mr. W. Swaysland {l'\imiliar Wtld Jiinls) says: ‘'The 
number of obnoxious pests destroyed in one day by a 
hhu-tit must bo very considerable, and it is to be re¬ 
gretted that duo importance is so seldom attached to this 
fact by gardeners and other individuals who wage war 
against it, merely regarding it as a nuisance and a de¬ 
predator.’ (3) Good cultivation and a liberal supply of 
manure (artificial as well as natural) aix) means of pre¬ 
venting the attacks of this pest. 

Cure. Dressings of lime, soot, or soot and lime, whilst 
the crop is young, are means of destroying Ayj/i/Aw/mimj-m. 

The Ribbon-footed Corn Fly {Chlorops ta-nioptis^ 
1 'ig. 32)^ attacks barley and wheat crops, but more par¬ 
ticularly the former. “Plants affected by CMovops are 
easily detected. Gonorally, the ears are not free as 
healthy ears, but are enwrapped still in the sheathing 
loaves. Little 3 'ollow maggots may be found near the 

nascent oars, sucking out the juices of the plant. When 

these injured eara got out of their sheath, or are stripped 
of their sheath when the plants are ripening, a destructive 
furrow is soon from tlio base of the oar to the internodo 
(Fig. 32 D). Ill this furrow the larva changes to a pupa.” 
Affected plants are shorter than healthy ones, “ their 
stems are stouter and the joints are frequently swollen, 
or ‘ gouty ’ in fact.” 

The fly (Fig. 32 A) is of a 3 'ellow colour with brown 


‘ “ Gout fly," " Haulm fly," oto. 
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iiiarkin^rs on tlie ssitlo of tlie thorax au'l alxloiiion. 

Tho six legs are yellow with hlack tarsi itoeti. 'Iho 
perfect insect makes its appearance nsnally in May. The 
female lays eggs (whitei near the base ol tho sheathing 
leaves of barley |>lants. Tho eggs are hatclied in tour 
or live days, when the yellow, legless maggots pierco a 



32.—KiuiiON-FOOTtu Cyu.s i'L\ 

A. Tlic t\y (colan'<**l)« I 

15. lt» outucu) I 

K. D. ciiliU'K'-'J* 


{Chlorvifs (tCUio])n>), 

C. I^arva (uiit. hiwi). 

D. lufcnUci (item. 


way into tho young ears of corn, and feed thoro by ex¬ 
tracting tho sap, otc., of tho liost-jdauts. “ Iho larva 
always makes a furrow from tho base of tho ear to tho 
first joint or knot of tho stem. In this furrow tho change 
from the larval to tho pupal stage takes place.*' Accoid- 
ing to Dr. Tuschenberg’ tho larvx* of Chtomps hibornato 

* Seo his PrukUschf Iiuekten-Kundc and his vdrioufl memoirs. 
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iu tho leaves and stems of grasses. The jjupse of this 
insect are of an oclirc colour. Chlorops has several foes 
belonging to the lusccta; tlio most important of which 
are IHcromalus }iurnns and CccUnims niger —two flies 
which lay eggs witlnii tho bodies of tho maggots of 
Chlorops to'niojms. Tho larva^ produced from those eggs 
feed and live upon tho maggots of Chlorops^ reducing 
them to mere empty .skins. 

It has been estimated that this fly caused a loss of from 
3 to 14 bushels of corn por aero (Wliitehcad's “Reports”). 



Fig. 33.—TnE Coax Saw-Fly pygmftus), 

A. The tty (natK 

B. Litrvn (tint. bUc). 

C. Infostol atom (onlargod)* 

Jh'cvcntioii. —(1) Grasses, olc., infostod with Chlorops 
should bo caton by sheep. (2) After thrashing infested 
barloy or wheat, the chaff, etc., should be burnt. (3) 
Pulling up all stunted and infested plants has a tendency 
to greatly reduce the attacks of this pest. (4) Promote 
healthy and vigorous growth by the judicious use of 
sohiblc manures; for barley is a “ shallow feeder ” (f.c., 
it obtains nourishment from tho sw/yViccsoil), and requires 
easily assimilable plant-foods. 

The Corn Saw-Fly {Cephus pygmams. Pig. 33) 
belongs to the Hymcnoptcraf and attacks barley and other 
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com crops. The fonialo jtiercos, }>y means of its snw-liko 
ovipositor, a liolo in the yovin;: corn stnn, an.l lays an 
tlieroin. The wliito larva or ma^ijot i Fi;;. B and 
0), whicli is hatrhcil in about ton day.s, tVeds on tlio saj. 
and soft tirfsue.s in the interior of tlio stems of tlio barley 


or wlieat plants, causing groat injury. The larvm are 
provided w ith powerful jaws, capable of cutting furrows 
in the stem of the Imst-plant. The larva' ultimately spin 
silken cocoons, in which they hibernate iji the stems of 
ibe stubble. In the following spring they turn to j.upiP, 
making their appearance as |)erfect inserts about May. 
The perfect insect has four wings which are iridescent. 
The body is black with yellow markings. “ From ten 
to a dozen eggs are lai<I by each female, nnd are deposite.l 
singly in tbe steins of the eom plants not far fiom whore 
the ears are forming, whose sit\iation is divined with 


wonderful instinct.” 

Pn rrutfon. — (1) Plough in deeply all infested stub¬ 
bles. (2) “Scarifying, or cultivating, tlio land and 
burning the stubble harrowc«l together would also bo 
useful, though not so sure as ploughing it in.” 

Citre.—All infested lands, after plougliing in the stubble, 
should bo treated with quicklime, salt, or gas-lime, for 
the.se Kubstances de.stroy the larvm of this farm pest. 

The Fusisporium of Barley {Fiisi.y>oi-iinn lionlci, 
Fig. 34) attacks the ear.s of barley. The infestp<l grains 
of barley become covered with orange or scarlet-coloured 
mycelium and conidia of this fungoid growth. The 
fungus is allie.l to another species of the .same genus, 
viz., K «ofani (already described). The crescent-shaiiod 
spore.s ultimately separate an'l become globular conidia, 
wliiirh rest for a short time, but finally give rise to now 
mycelia. The fungus obtains nourishment from the entire 
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grnin (oinbr 5 'o, cot 5 ’leclon, and husk),—but particularly the 
embryo or jjorm,'—and thereby destroys the germinating 
power of tlio grain (either for seed or for malting pur¬ 
poses). It lias boon stated tiiat theconidiaof this fungus, 
when introduced into beer-wort (previously sterilized), 
give rise to a slow alcoliolic fermentation, as well as 
producing a badly flavoured beer.^ 



Fig. 31.— The Forirpobidm op Barlet (Fnti>;ioriiim ftord^i). 

A. An onr of bnrlcy with the (UngUM. 

It. Barleycorn (infcRU^I)* 

C» The X 920 (Unmotora. 


The name hovdei was given to this fungus 

by Mr. W. G. Smith, F.L.S., who, with other fungologists, 
investigated its life-history. 


I The author has shown that most of tho so-called " false beer fer¬ 
ments ” are destroyed by tho action of a solution of salicylic acid (see 
Proceedings Royal .Sfociely of Edinburgh, vol. xiii. p. 627; The Bretrers* 
Guardian, vol. xvi. p. 21; and Journ. Chem. Soe,, 1886, p. 386). 
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Prevention. —Sow only new and sound barley. 

Cure. — fl) Steep tlio seed, foi- two or three hours l^efore 
sowing, in a solution of iron sulpliate (1 to *2 jmt cent, 
solution). (2) Copper .sulpliato is recommended for “ pick¬ 
ling” the seeds of various cereals before <lrilli)ig: but 
this substance often destroys the germinating ]>ower of 
seeds (rtV/c Ilu dermanus C» ntrnlhloft /Ur 
C/ieniiCj 188(>, p. 7b(i). 

The Smut of Barley {Vstihujo rm-bo) and other 
cereals will bo describe'l under “The Parasites of Oats.' 

(2) TriE Parasites of Buckwheat {Polygonum 

/(igo/tyrum). ^ 

According to Alphonse Do Candolle, buckwheat is pro¬ 
bably an Asiatic plant. “ In China the seed is xi.sed for 
making bread, and in Europe it is omiiloyed for various 
cnlinarj'purposes.” In England it is j)rincipally sown to 
produce a covert and food for game. On the Continent 
(and also to a minor extent in England) buckwheat is usexl 
as a green manure. Tlio gaseous products of its der.om- 
position destroy various injurious insects. 

The Buckwheat Eelworm {Tyleyichus Jfavni- 
Hieinii) belongs to the same genus as the clover eelworm, 
alreatly describe!. It is a nematoid, and measures 
1-43 mm. x 00301 mm.^ Those thread-worms attack the 
roots and stems of the host-plant. 

Cure. —Di-s. Kuhn and Oehmicheo recommend liberal 
manuring, especially Avith kainit. 

The Buckwheat Beetle {Phyllopertha hortirolu) 

' Buckwheat belongs to the Polyoonacfa (dock and sorrel order). 
It is not a gramineous crop, although described under that heading. 

* 1 millimclro (mm.) =0'03b37 inch. 
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if? a small cockchafer belonging to the family RuicJidcp. 
This beetle measures less than Iialf an inch in length, and 
is a bluish-gi'cen colour, with reddish-brown wing-cases 
(elytra). The larvm feed on the flowers of buckwheat, 
causing considerable damage to the grain. The ravages 
of this beetle are cliiofly confined to German}' and other 
parts of the Continent. For further information the reader 
is referred to Dr. Calwoi 's KHfrrhiichy or Taschenberg’s 
Pmktischc Inscktcn-kiiudc. 

(3) The Parasites of Grasses. 

The Grain Aphis {Aphis ffranaria) has already 
been described. 

The Crane Fly, or Daddy Long-legs {Tipvia 
oh'rnrca)f belongs to the Tijndidfr. The proboscis of 
the crane fly is 'very short, terminating by a pair of 
fleshy lips which enclose two bristles. “ In the larval 
condition, the crane flies are fearful posts, living just 
below the surface of the ground, and feeding on the roots 
of grasses. Whole acres of grass liave been destroyed 
by these larvfe” (Wood). The larv^, or grubs, known 
as “ leather-jackets,” are of a brownish colour, and 
measure H inches when fully grown. They are devoid 
of logs, but move by wriggling along, somewhat after 
the fashion of the earthw'oiin. The larvf© of Tipula are 
injurious to cabbages, beans, lettuces, and corn crops, 
ns well ns grasses. The pupm appear from July to Sep¬ 
tember, at which time hundreds or thousands of empty 
cases “ may often be seen protruding half-way out of the 
earth amongst grass, and by the sides of gravel walks.” 
The female fly lays eggs during the autumn in or on the 
ground, and on damp grass. The eggs are oval, black 
grains. 
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l*i-rcnifio)i. —(1) Good cultivation and liberal nianuriiiK 
to j)roiluco healthy and vigorojis crops. For suitable 
manures (for various grass lands', seo the author's book, 
MnnHy<s and thrir 6s».v, p. 42. (2^ A thorough drain¬ 

age of <lamp (and in fact all) lands has a tendency to 
lessen the attacks of this pest. (3; The “ brush-harrow ” 
is useful for preventing the depositioTi of eggs. (4) Star¬ 
lings aiul rooks destroy largo numbers of the larvie of 
Tipula. “Perhaps there is no bird tliat does so tnuch 
veal goo<l to the husbandman as the starling {^Stnrnus 
vul(/aris), for it feeds upon the mo.st destructive grubs 
and insects that e.xist; and thoroforo this more than com- 
pen.satos for the cherries and oMerberries which it eats" 
(Swaysland). {')) In the case of old pastinvs, drrp 
jdoughing buries the larva* and eggs, and thci i'by destroys 
them, (tj) Rolling infested grass lands (at ui//hl) with 
a Cro.sskill or Cambridge roller destroys thousands ol 
grubs. 

Cure. —(1) Dressings of quicklime or gas-lime have 
proved useful. (2) Mr. A. Smothain, F.C.S., has shown 
that “ a solution of sulphate of copper (blue vitrol) killed 
the grubs in about eight to twelve minutes. Sulphate ol 
iron Cgreen vitrol) was more rapid in its effects." (3) 
Salt has been spoken of by some writers; but it has been 
sliown that tlic larva,* of TijnUa are not killed after an 
immersion in strong brine for twenty-four or thirty-six 
Iioura. This is duo to tlieir thick and very tougli integu¬ 
ments. 

The Eelworm of Grasses {TxjUnchus devastn- 
irix) has already boon described. It attacks certain 
meadow grasses. Amongst these are the following: An- 
thoxanihum odoratum (sweet vernal grass), Poa trivialis 
(rougli stalked meadow grass), Poa nemoralU (wood 
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inoarlow gi*ass\ Ifolcus lauattts (Yorkshire fog, or woolly 
soft grass), etc. Tliore is little doubt that this species of 
Tijlnichus causes considerable damage to grasses, as well 
as other farm crops. 

The Grass Weevil {Iihync?iitcs bacchiis) belongs 
to the lthij)ic?iopJwrn, one of the most extensive, as well 
as one of the most destructive, groups of the Colcopicra 
(beetles). Various members of this group do immense 
damage to trees, fruits, grains, etc. For instance, the 
corn weevil does much mischief in granaries; the nut 
weevil eats a hole in the soft nut, in which it deposits 
an egg, which, turning to a larva, eats the kernel, and 
leaves only the bitter, dusty contents ; the pea and bean 
weevils (already described), which spoil the prospects of 
the usual accompaniment of roast ducks, all belong to 
what are known as the long-nosed Rhynchophora. The 
small grass weevil {Rhynchites hacchns) is a mischievous 
insect in the meadows and pastures of Franco and Ger¬ 
many rather than in this country. Although a farm pest, 
especially in the green pastures of Normandy, it is prin¬ 
cipally one of tlie chief enemies of the vine. Li the 
words of the late Rev. J. G. Wood, M.A., “the gross 
weevil commits terrible devastations among the growing 
vines, sometimes stripping the bushes of their leaves, 
which it rolls up and lines with silk.” 

The Cockchafer {Melolontha vulgaris^ Fig. 36) is 
so familiar an object, that it hardly needs description here. 
The white or cream-coloured larvae of this beetle feed upon 
tlio roots of grasses and other plants, “ and when in gi'eat 
numbers have been kno\\Ti to ruin an entire harvest. To 
turf they are especially destructive, shearing away the 
roots with their scissor-like jaws, and killing the vegeta¬ 
tion so effectually that the turf withers, turns yellow, then 
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blown, un'l can be taken «j» and rollc<l by bau'i. ' ’ The 
larva of this insect is an oxccedin:;Iy fat grub, al)ont an 
inch and a lialf in length, and tlie thickness of one's little 
linger. It is provided with strong jaws, six jointed logs, 
and occasions considerable damage to grass lands during 
tlio thrt'c ycar.s it remains in the larval form. In the 
suininer of the tliiid year the grub burrows to a depth of 
three to four feet below ground: and in this retreat it 
makes a sort of cocoon fornu'd of jiarii<;los ni tlie surround¬ 
ing materials, agglutinate<l together by a sticky secn’lion. 
Within this cocoon the larva turns to the pupal stage, 



Fi;?. 35.—CocKCiiArtu {MclolonOui vtd'jari*). 

linully clianging to a |>erl’cct insect during the sumnmr ot 
tho fourth year. The beetle (which feed.s on the leaves 
of tlio vino, as well as those of the elm, oak, and other 
trees) i.s about one inch in length, of a blackish-brou n 
colour. Tho atylomen has white stripes and end.s in a tip 
(curved vontrallyj, which projects beyond tho elytra (kig. 
35). Tho antenna} are terminated by clubs comi)ose/l of 
seven leaf-like joints in tho male, and six in tho female. 
"In their perfect state tho cockchafers only live about a 
week, and during this time they fre^[ucut trees, and feed 
ujwn the loaves. The female, however, when ready to 


' Wutxl’B lUxutraUd Natural UUtvnj, vol. iii. I*. iC7. 
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deposit her cgjjs, burrows down into the earth to a depth 
ot about six inches, wliero she leaves them; and in the 
course of about a fortniglit the young larvae are hatched, 
and proceed in search of nourislnnent.” 

Prevention. —(1) Hand-picking would help to a certain 
extent in keeping down this pest. (2) Pigs, ducks, and 
poultry readil}' devour the grubs, as well as the beetles. 
(3) Starlings, rooks, crows, nightjars, ledstarts, and otlier 
insectivorous binls make “ sad Iiavoc” amongst those farm 
jjcsts; theroforo tliey should be protected from injury. It 
is most probable that the wholesale destruction of in¬ 
jurious insects by binls * more than compensates for the 
small amount of damage the latter may do to various crops 
and fruits. 

Cure. —Dressings of quicklime, gas-lime, and drench- 
ings of aininoniacal or gas-liquor (diluted with four or five 
times its bulk of water) destroy large numbers of the 
larva) of the cockchafer. The liquor can easily bo applied 
by means of a water-cart. “ In very dry weather gas- 
liquor ‘ burns up the grass,’ but on the fii*st appoai*aDCO 
of rain the herbage will again spring up witli increased 
luxuriance ” {Treatise on Manures). 

The Click Beetles {Elater sputator^ Elatcr oh~ 
senrus, Elater sanguineus, Elatcr lineatus, Fig. 36) belong 
to the Elatcrida', and “ may readily bo known by the 
hinder angles of the thorax being pointed, and also by 
their power of jumping up, with a slight clicking noise, 
when laid on the back. Most of the species are black, or 
bronzed, or partly black and partly yellow. E. sanguineus 
(Fig. 36 C) is a bright-scarlet insect, with a black head 


• '* luscotivorous birds appear to have an iostinotlvo knowledge of 
the position of the larva below the surface.” 
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and thorax. Tho beetles arc ccaiiinonly met with on 
liower.s, etc., in the daytime; and their larvie are too 
well-known everywhere, as wi«k-\vokms, behig lon<; and 
slender, with voi'y tough skins, an<l leeding on the roots 
of |tlants.'* Tho wire-worms gnaw, aji<l sometimes flostroy 
to a seriou.s extent, tlio roots of various latni crops (grain 


ami root, as well as fodtler crops^ Tho larvie ^wiro- 
wornis) of the skip-jack.s, or click-beetles, aro long, slender, 
and either slightly llattened or cylindrical, ustially covered 






Fiy. 3»i.—C lick Dektlkb a.m> Wincwonu.s. 

A. fjMiftWor nu'l )ivrvn. 

li, ilhiUr iiri<i larvu. 

(AU nut. MSC.) 


with a hard, shining, ochre-colourcd skin, and furnished 
with a horny head and three pairs of short legs. They 
live either three or live yours, acconling to tho supply of 
food. A scarcity of food means a prolonged existence in 
tho larval stage. In the winter the larvio go deeper in 
tho soil, to avoid tho severity of frosts. At tho expiration 
of tho larval period, tho wire-worms again go deeper in 
tho soil, surround themselves in earth-coils, and there 
change to pupm. Tho pupm either hiberiiato until tho 
following spring, or appear as perfect insects in from four¬ 
teen to twonly-ono days during tho month of August 
“ Tho eggs from which these grubs aro hatched are laid 
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oitbei in the earth close to the root of a plant, or between 
the sheathiiifj leaves near the base of the stem.” 

1 rcvt ntion. (1) Good cultivation and liberal manuring^ 
produce strong and vigorous jdants, which may yield, in 
sjiito of the land containing wire-worms, a tolerably good 
ciop; for it is said that the “wire-worms injure and 
weaken a great deal more than they destroy.” (2) Bum 
all rubbish on which the wire-wonns may possibly feed. 
(3) The common mole and the various insectivorous birds 
(especially the “ wheat-oar ”) are the natural enemies of 
tiio wire-worm. Mr. W. Swaysland, in his Familiar Wiki 
liirds^ cites “ as an instance of the service rendered to the 
farmer by the ‘wheat-ear’ {Saricola crnanthe) and similar 
biid.s, that ho “ remembers a Hold about eight acres in 
oxiont which one season was so infested with wirc-ivorms 
that cultivation was almost useless. The field was 
idouglied and harrowed about the end of April, or the 
beginning of Maj', and at this time largo numbers of 
‘ wheat-ears ’ congregated there daily; in fact, they seemed 
to have forsaken the surrounding localities for this par¬ 
ticular spot. Their services in the extirpation of the 
above-mentioned wire-worms may be best imagined from 
the fact that after the advent of tlie birds the field became 

productive, and a fii-st-rate crop was the result of their 
labours and assiduity.” 

Cure. (Ij The soil from brokon-up pastures, etc., should 
bo dressed with fifteen tons of gas-lime per acre. The 
sulphite and sulphide of lime present in gas-lime destroy 
tlio wire-worms, as well as other insects and weeds. 
When the land is ready once more for cultivation (f.c., in 


suitable manures, see Maiutres and their Uses, p. 42 
(Bell 8 Agricultural Series). 



a It A ynyEo us cito i \s. 


about three or four mouth.s), tlie siilpliitc and suljihide will 
Jiavo Ijeon converted into snljihate ol' linie (a true plant- 
foofl 1 by the action of the air. (2) Twenty or thirty 
bushels of salt ]>er acre havo been reconiineiided ibi' ci atli- 
catin" wirc-wonns. (3) Miss Orinerod rccojnniends tlje 
use of rape-dust or rapo-Cidto *• ap|)lie«l in the proportion 
of five hurnlrcdwoiKhts to the ;icrc.’' The worm " is be¬ 
lieved to bo very fond of the cake, o.atin<; it j;recdily in 
prcfotciice to farm crops, ( f) ParafHn oil mixed with 
water (1 to 2^J} has proved an effectual renicd}', especially 
for infested root crops. (5) CJreen inaiiurinj; with buck¬ 
wheat or wliito mustard, destroys the wiie-worms as well 
as tlio mtustard l>cetlo. 

The Skippers (/Iru/fcritt linra) belong to the Ihs- 
p<’ritl4r .—a family of butterflies which (as a ^oneral rule) 
carry their fore-winj^s upri^^ht, and their liiml-winjis in a 
hori//)ntal position wlieii at rest. II. Ihutt measures about 
an inch across the extended wings. The wings are of a 
bright yellowish-brown colour, witli the matgins and veins 
blackish. These butterflies are popularly ktiown as 
“ skippers ”—so called from their .short, jerky flight. The 
larvaj or caterpillars feed ti]>on ditforent species of grasses, 
but do not produce the same amount of mischief as the 
wire-worms. 

Moss in Pastures. The various kinds of mosses ’ 
infesting grass lands hanlly come under tl»o designation ol 
“ parasites,’’ yet at the same time they are dotrimontal to 
the growth of grasses ; and for this reason we include them 
among tlie enemies of grass lands. By the growth of moss 
in pastures, tliogi-ass becomes poor in quality and quantity. 

Prevention. —(1) As mosses require a considerable 


* for tbo lifc-hUWry of a mosb, seo any good book ou botany. 
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amount of moisture for tlieir growth and development 
all meadows and pasture lands should bo well chained. 
“Whorovor there is moisture, even if soil bo almost ab¬ 
sent, mosses will grow; and they are the first to cover a 
barren coast, as they are the last to linger when the 
atmosphere ceases to be capable of affording nourishment 
to vegetation " (Dr. E. Smith, F.R.S.). (2) The growth of 
mosses also indicates a want of good cultivation, especially 
in the use of the most suitable manures for grass lands. 

Cure. —(1) The author has shown (Journal Chemical 
Society, 188l>, j). 114) that iron sulphate destroys moss 
infesting j>asturo lands. After Iiaviiig applied a top-dress¬ 
ing of iron sulphate to the land, tlie grass turned black 
after the first rainfall, but in n fortnight became a bright 
green colour, and the moss was destroyed. The bright 
gieen appearance never altered in the least throughout 
tlie summer, although the summer (1885) was rather a dry 
Olio. Tho above grasses and mosses gave tho following 
percentages of iron oxido in their ashes:— 


ASHES OF GRASS AND MOSS. 



liofore the Addition of iron 
Bulidiaio to tbo land. 

After Uic mldition of iron 
8Ul|dmto to tho laud. 

Grass. 

U08B. 

Grasa. 

Mosb. 

Iron oxide (Fe, 0^) 

0-45 

C-C2 

2'4G 

11*56 


The analysis of the ashes of the moss plants after tho 
addition of iron sulphate shows the percentage of iron 
oxide is 11 *50. “Tho moss, being of a greedy, thirsty 
nature, took up more than was good for it, and, like some 
human beings who do the same, came to an untimely end.” 
In a paper published in the Chemical News (vol. 50p. 193), 
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the author sliowcd that all tlie plants nn<ler investigation 
when they had absorl>ed iron salts to the extent of 
yiehlinp 10 per cent, of iron oxide after iiu’ineration. 
Hence the reason the mosses were destroyed i by tlie iron 
sulphate), bein;; plants naturally' requirin'; a larger amount 
of moisture than the glasses. 

The above results have been confirmed by Professors 
Lambin, Bernard, Quantin, Joulie, Gaillot, Neron, De- 
lacharlonny, Tord, Jaubert, and others in France,' ns well 


as bj’ several well-known agriculturi.sts in this country. 
Professor Lambin says: “Los resultats observes a Sois- 
Rons confinnenf ceux obtenu.s par M. Griilitlis. Cos ro- 
stiltats iVjf>ondent en memo tenijis aux craintes manifc.stees 
sur remj)loi du snlfato de for en agriculture. Non senle- 
incnt sous Taction (Tune doso de -5tJ iV bt)tJ kilogt'ainmes 
par hectare le.s plantos n’ont pas soullert, inais elles out 
largeinent ])ro.sp^!r6, lo rondeinent <lo la prairie aj’ant eltJ 
presque doubl6.” Mr. Macqueon, homo farmer to the 
Earl of Powis, consitlors iron sulphate “ an excellent 

manure for inossj' pastures.” 

The quantity of iron sulphate to l>o applied for ern«li- 
eating moss, is from li to 2 cwts. per acre. The powtlered 
sulphate sliouhl bo mixed with two to ten times its weiglit 
of sand or<lry soil, and distributed by hand, manure dia- 
tributor, or better still by means of the Strawsoni/or. 
The sulphate ina 3 ' also bo applied by means of a water- 
cart.* Farmers would do well to |)urcha.se the iron sul- 


‘ 8oe Journal de VAgrieulture, Soptember, 1S87, October, 1888; 
Bulletin de la Soeiit£ d’llorlicttlture de 1887; Hull. Sue. des 

Agrieulteure de Prance, 1888; also Mttnuret and their Uset, p. 182, 
ami A Treathe on 3/rtniir«, p. 275. 

’ Dintiolvc either of the above quantities of iron Bulpbatc (jjreen 
vitriol) in 40 gallons of water. 
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phate (of a frrass-jn'een colour) from the nearest maker, in 
the ci'i/sfallinr form, and powder it tlieinselves ; this would 
prevent adulteration, (2) Lime has also been recom¬ 
mended for eradicating moss, but its action is not so 
certain as that of iron sulphate. 

The Coronated Mildew of Grasses (Pttccinia 
coronafa, Fig. 37) is similar in its life-histoi'y to the 
“ mildew of corn ” (wheat), which will be described later 
in this chapter. Pucdnin coronafa produces numberless 
oval-shaped spots on various grasses. The sori (Fig. 37 B 
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Fig. 37.-— ConoNATF.D Mildew (Pucciriia coroaata). 

A. Sori on wrtKst^ (onlarpocl). 

H* Sori (OQtnrgcd). 

and a) are crowded together, and ultimately rupture the 
epidermis of the host-plant. 

Prcvmtton ami C»»r.-(1) The drainage of grass lands 
has a tendency to lessen the ravages of this fungoid post. 
(2) Top-dressing pastures and meadows with |-cwt. of 
iron sulphate, mixed with five to ton times its weight of 

.sand or dry earth per acre, is a moans of destroying the 
mildew of grasses. 

The Grass-Culm-Smut (Ustilago?iijpo(Iyfes)he\ong^ 

to the Ustilayincfp, an important gronp of fungi whoso 
mycelia usually spread throughont the tissues of the host- 
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jilant. In tliis pi^int tlio lytHatjim tv <litVer from tho 
localizcil inyceliiun of most f’lrtlimir. Tlio jn-oss-onlin- 
smnt, wliicli is sonietiiiics coinuinn, “mukes ifsappoarnnco 
at first l>onoatlj tljo slioaths of tho loaves surrouinlliiti ilie 
.stems of ^(rasses, and ultimately apjjcars above and around 
tliem as a ])urj)lisli-black »lvtst." 'J'lie iiiintite spores of this 
funf'us are of a brownisli-black colour. 

(Jure. — See the metliod for dcstroyiiif; Purctnio 
coronoto. 

The Smut Fungus (rsfilofjo eorhoi, tvliicli tvill be 
fully described under “ Tho Parasites of Oats,” has been 
found on tlie followiu" amongst others: iltrrf 

rri'.spito.sfi (hair grass), Aveua flarenceus (yellow oat grnss>, 
Anna elatior (fal.so oat grass), Avt )ia puhesd us (ilowii}’ 
oat gra.ss), Peatuea jirntensi.'i (meadow fescue), Loliuiu 
jieremie (rye grass), Loliuiu ti luuleutum (darnel grass), 
C.'ijnosunis rri.stafus (creste<l tlogstail), yi'.stura elatior 
(tall fescue), I'estura ovina (sheep's fescue), and Dactylin 
ijlomerata (cocks-foot grass). 

The Grass Blight {Evi/sijilir i/ramiuis) is similar 
in its life-liistory to tho pea mihlew {Erysiphe Martii) 
already tlescribcd. 

Prevention.~{\) Ctood cultivation, clean farming, and 
a liberal nso of artificial manures are means of preventing 
the attacks of this fungius. Farmyard manure containing 
mildewed straws and grasses Hhou]<l not bo nsc»l for gras.s 
lands. (2) Whenever possible bum all mildewed straws 
and grasses, for thc.se retain the pei itbccia of this destruc¬ 
tive fuiigtis. (3) A thorough ilrainago of meadows and 
pastures lessens tho risk of infection, not 011 ) 3 ’ 
fiingobl growth, but of otliers as well. 

Cure. —A tOj>-drcssing of iron sulphate (^-cwt. per acre) 
is an eftbctunl reined}’. 



DrSEAf>ES OF CHOPS. 



The Fusisporium of Rye-grass {Fitfiisporhim loUi) 

lias a similar life-history to Fushpoi'inm hovdvi^ already 
described. The in 3 ’Coliuin of the first-naraed fungus is of 
ail orange colour, while that of the latter is a deep rose 
colour. 

The Ergot {Cla viccps ptivpurca) of r 3 'e, wheat, 
barlG 3 ', and various grasses will be described under 

the heading of "Tlio Parasites of Il 3 ’e.” The Iiay from 
ergoted grasses is a dangerous food for farm animals. 
“ Not a few cases have occurred, especially in Ireland and 
the States of America, ‘where hay was found to contain 
an eighth of its weight of ergot.’ The fodder caused 
abortion and ergotism in cows. As a general rule, ‘ergot 
does not cause abortion, except the fa‘tus has reached a 
considerable size in the uterus.’ ” Prof. Sheldon (7Vic 
Farm and the Dairy, p. 138) says: ‘‘Much more com- 
inonl 3 ' than most men think, however, it (abortion) comes 
from the eating of ergoted grasses, for which some cows 
seem to have a morbid appetite.” 

There is a variety of ergot called Claviceps purptirea 
Wilsoni, which was discovered by Mr. A. S. Wilson on 
Glycerin fluifans (sweet grass) growing in damp places. 
Messrs. Plowwight & Wilson {Gardeners' Chronicle, Feb. 
Oth, 1884) considered it to bo a variety of the ordinary 
ergot. Dr. M. C. Cooke, on the other hand, looks upon it 
as a separate species of Claviceps, and thereby gives it 
a higher status than a more variety. 

Prci‘cnf/o».—Fanners should take the precaution to cut 
grass when in the bloom, rather than in the seeding state; 
it will then be impossible for ergot to appear. 

Cure. Iron sulphate de.stroys C. purjmrea (see later 
in this chapter). 

The Isaria of Grass {Isaria fuciformis, Fig. 38) 
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was first described by ibe late Kcv. RI. J. Berkeley, 
F.R.S., iu the Journal Linman Socu tij{\o\. xiii. j>. 17.')). 
This I'ungiis occurs chiofiy iu the South and Sotith-wcst 
of Englaiul, and appears only to attack certain grasses 
growing on calcarcotjs and siliceous soils. The reason for 



Fig. 80.—IsABiA Fccironuw or Ooasses 

A. A (rraiu* lnfcat£il with Ibo fuD(n>H (u). 

H. Keid of ft fQiiKU« tua (a) with c*>nlillft (»i*orc»). 
C. Conldia. * OTOiliatD. (Zciw’B.. loc.) 


tho growth of I. fuciformU on certain grasses growing 
on tho previously mentioned soils, may bo duo to tho fact 
that both calcareous and siliceous soils contain (os a rule) 
smaller percentages of iron oxide than argillaceous soils. 

H 
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From tho antlior s rosoarclies, com|)oniuls of iron ai>i)Oar 
to bo (lotriinontal to the growtli of most parasitic fungi; 
and tlio absence ot sobiblo, or rcadil}’ assimilable iron 
compounds in a soil, may ju-oduce sickly plants liable to 
fall an easy prey to tho attacks of parasitic fungi. Fig. 
38 A illustrates a paniclo of grass infested with Isaria 
fnei/onnh, whoso mycelium grows on all parts of tho 
host-plant, especiall}’ tlie leaves and stem.'!, which it often 
binds together. Tho fnngtts is chromogenic produces 
colour)—tho colour of tho mycelinin being from pink to 
red—and eonsists of a compact mass of cells which fre¬ 
quently sends out aerial tufts (Fig. 38 Tho cells at 
tho extreme ends of those tufts divide and give rise to 
numborloss conidia (Fig. 3f) Bb Tliese conidia. or .spores, 
germinate on grasses, and again reproduce the mycelium 
of I. furifonins. The fungus tufts are easily detached, 
and if they fall upon a suitable medium for dovolopment 
they roprotlncc the mycelium of tho fuugu.s. Very little 
(beyond what has already been stated) is known of this 
fungus or its habits. “ It is quite possible that 7. fnei- 
formis may be an early condition of a Torruhiu belonging 
to an insect or plant host.” Certain .species of Torrubia 
infest truffles, mosses, and insects. It has been stated 
tliat grass infested with I. fuciformis produces a diseased 
state of tho lungs when farm animals are fed upon it; but 
this statement requires confirmation. 

/'rcroifion.—(1) Tho drainage of all grass lands, es¬ 
pecially those in tho South and South-west of England, 
has a tendency to lessen tlio attacks of this fungoid post, 
(2) As I. fuciformis only makes its appearance from Sep¬ 
tember to the following January, it would be well for 
farmers to remove the grass before the appearance of the 
fungus. 
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(■4' Thf Pahaniti's of Oats (Avtna si-tih:n\. 

A}>liis t/yfniario, C'rjtfii/s jnj/jtinriis^ nr)iiis th vastft- 
(rt.r, Tj/l< iir/iKS linn ittH, niul vnrious wirowoniis 
(wlii<4i Ijavc alroaily Kooii dcscri^oil > attack Afina sfit/ra. 

The Frit Fly ((Jsn’nt's vasfafor, 0.vr/«/.v frit) is 
a siiiall dipterous insect wliic-li attacks barley and wheat, 
as well as oats. This H_v causcl serlotis damage to the 
oat crops of 18S7. It is about 2J lines,* or a little more* 
than ’ of an inch, in U-n^iflj, with a blackish head, thorax, 
and abdomen. The feet are yellowish, while the halleros 
for the ru>liinents of the posterior win; 4 S ol‘ other insec'ls^ 
an* ol'a lijjht hutVcojonr. The female Hy lays white etr^s 
on the leaves of the al)Ove-inentioncd erop.s, from whi«di 
white ^rnbs make their appearance in a short time. 'I’he 
j^ubs (like tljose of ChlaropH ta-nittpus, fVy/An.v pi/iitnn-iis) 
infest the stems of an«l live uj>oii tlie soft tissues and juices 
of corn ]ilants. The *^'*'' about \ inch 

lojij/, and are devoitl of let's. They turn to ])up!i‘ of a brown 
colour; and, accordin;; to Dr. Niinllin^'cr {Dir Klcinrn 
Friitdr <lrr Landuiiihsrhn/f), tlie pupa* may hibernate 
on grasse.s or in the earth. There are several broods 
diirinj; the summer. In France, (TCnnany, an<l especially 
in Swerlon, the j^iaibs live on “ the prowin« ffrain,*’ as well 
as infest the stems of the host-plants. The ravaj'os of this 
farm jjost are jpeater durin;; a dry than a wet season. 

Prevrntioit. —Al'tor oats or any other corn croj) has beoti 
infested with this in.sect, ])lou;;hinK up the land has been 
recommended as a preventive against a subsequent attack 
durin;^ the next season. 

Cure .—It has boon suggested, that before sowing oat.s 
infested with tlic brown pupsr of this fly the seed should 


' 1 line 


inch. 
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bo stooped in n solution of copper sulphate or common 
salt. 

The Smut Fungus {I^stnaffo carho^ Fig. 30) pro- 
dnce.s the well-known black and withered cal's of com. 
It attacks barley, wheat, and certain gi'asses, as well as 
oats. The disease is said to originate in the roots of the 
host-plants, and passes up the stems into the leaves and 



Fig. 89.— The Smut of Conn {Ottilago carlo). 

A. OnUi infodteil with carho (<i)* 

B. ** Sori on a portion of a (tlumo of oats 
O. Sporca x H20 (Xcira'D.^ 3oo.). 

K A D. A 8poro germinaUng. 


panicles. The spikelots (Fig. 30 A) become covered with 
masses (sori) of black or primary spores, which work their 
way from within outwards, and ultimately rupture the 
epidermis of infested plants. The small globular spores 
are of a dark-brown colour, almost black (Fig. 39 C). 
Those spores give rise to “ buds ” (Fig. 39 E), which ulti¬ 
mately form 8econdai*y spores, or conidia. The secondary 
spores are produced by what is known as the process of 
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''CMimmtiou, which may go on indelinitoly—so long as the 
inodiuin in which the spores live is suitable for this 
method of reprodnetion. In this respect (/.c., r(“piodtiction 
l>y geinmation) L’f^tHotjo cm ho resembles tlie cells of 
Toriila ecrevi^iur (the ^-east oiganisin), and better still those 
of 'I'oruln aju’cuUitns. The secondary spores continue pro¬ 
ducing the same spores, or give rise to germ-tubes (hyplne, 
Fig. 30 D; which germinate on, and produce a mycelium 
within, the tissues of the ho.st-plant. It is possible that 
conjugation * takes place between the spores ot the smut 
fungtts, for this method of reprotluction is not uncommon 
in the genus (.’.stilfij/o. Tlio spores of the smut fungus arc 
to bo found in the soil, air, and on the seeds of oats, barley, 
and wheat before sowing. 

Ih cccntion.—[ 1) Destroy all affected ears at the earliest 
stage when the disease is visible, and before the spores 
have ripemed. (2) “ Bum all smutted grasses.” 

Cun’.—(1) The author has shown that steeping the 
grain before sowing in a 2 per cent, solution of iron 
sulphate for three or four houi-s entirely tlostroys any 
fungal spores which may bo \ipoa the seeds , ami tins 
method docs not injure the germinating power of the 
grain. (2) A solution of cojiper sulphate = has often been 
recommended for the same purpose, but there is little 
doubt that this reagent frequently destroys the gm-miuat- 
ing power of seeds (/iicdcnitnnn'.'t Oriitralhlfitt fiO Afjn- 
cuUuvChcmic, 1880, p. 700). I^Ir. 1^- .Tcnseii {Jonni. 
Itoij. Afjric. Society, 1888, p. 3!>7t says that “ dres-sing 
cereals with cop|)or sulphate in the usual maniloi against 
smut and bunt causes, as a rule, a waste of the seed-corn. 


« Thu production of a sporo by tho union of two “ like " cells 
I lb. dissolved in 5 quarts of water for 4 bushels of gram. 
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It is injurious to tlio plants.’’ (3) Anotlior remedy is to 
make a stronj' solution of sodium sulphate (Glauber’s salts) 
‘‘ in which the seed-corn is to bo washed, and afterwards, 
whilst still moist, dusted over with quick-lime.’’ The 
reader who is acquainted with chemistry will readily 
understand the reaction which takes place by referring 
to the following equation :— 

Na.SO,, + CaO = Na,,0 + CaSO,. 

“ The caustic soda (Na^O) is fatal to the germination of 
tho spores of bunt ” as well as those of smut. (4) Other 
“ steojis” for dcstjoying tho germs of disease are or have 
been used by agriculturists. Amongst those are tho 
following: Arsenious acid and soda, slaked lime, salt, a 
weak solution of ])otassium pennanganato, and a weak 
solution of carbolic acid. But all these substances are 
more or less detrimental to the germinating j)ropertiDs of 
grains. Damaged grains produce sickly plants, and sickly 
plants run tho risk of becoming diseased. (5) Mr. J. L. 
Jensen recommends “ treating the seed-corn with water 
heated to a temperature of 127^ F. for five minutes, which 
destroys tho fungal spores without injuring the seed-corn 
or tho resulting crop.” But tho most effectual and re¬ 
liable method, in our ojnnion, is tho use of a solution of 
iron suljihate. Tho author’s investigations on this subject 
have boon confirmed both in Franco ^ and Germany as 
well as in England. 

(5) The Parasites of Rice {Onj=a sativa). 

The Rice Weevil {Calandro oryza^) belongs to 
tho same genus ns the common corn weevil {Calandm 
yranaria^ the palm weevil (Colandra 2 falmarum)f and 


* See Prof. Quantin’s paper, Journ. de VAjjric., 1888. 
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many other <lc.strtftive s|)Ccies which are pltMUiful all 
over the worM. The rice weevil is ot small si/.e, not 
more tlian an eightli of an iticli in length, au'l is well 
known in the Colonies an'l Imlia by the characteristic 
four red Sj>ots on tho black elytra. This insect is ilo- 
stnictive to Indian corn and wheat as well as rice. 

On the authority of Jlr. C. A\ hitchead, F.Ij.S., “ C. 
onfZci’. does enormous Ijann to wlioat in Indian jjranaries, 
and to uhfot while it is beiiifi trans|iorted in vessels to 
this country. The admixture of dirt, .sods, and rubbi.sh 
cause.s the wheat to heat, wliich is detrimental to its 
quality, and at the same time causes weevils to propagate 
unusually and to materially damage it. Sometimes the 
cargoes of wheat that have Ix-'cn heated are ne.arly alivo 
with weevils, cattsing great waste and heavy loss to im- 
jKirtors. This loss continues wlnm tho bulk is taken to 
granaries or waia-honses wlicre tljo lieat is still ovoIvih), 
and the weevils revel in it. The amount of loss occasioned 
by this weevil is estinmted at an average of 2! per cent. 
Taking tlie value of wlieat exported at the 

amount of loss duo to this insect in exported wheat alone 
equals uV«/«rc, vol. p- B41). 

There are two principal fungi that cause disease in 
tho rice crops of India and the Colonies. Tlio iirsl is tho 
smut fungus ( C. rarho) already dcscrilK*'!; and the .‘'ccond, 
Clnvicvpx purpurea (the ergot of cereals and glasses', 
which will be described later in this chapter. 

((J) The Parasites ov Uyk {Sccalr rriralf). 

The Grain Aphis (A. f/rauaria) hn.s already been 
describe*! as an enemy of barley, oats, and gra.sses. 

The Eelworms {Tytrurlim tlrcastatri.r and '1. 
IfaveubUinii), described in chapter ii., cause consideiable 
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damage to tho ryo crops of Germany and Holland. The 
disease known by the names of “ kiiopf,” “rub,” and 

“stock,” is due to injury caused to ryo plants by the 
above-named aematoids. 

The Wire-worms, already described, seriously in¬ 
jure ryo plants. 



Fig. IO.-Tub Enoot op Rye. etc. {Clavicep$ purptirta). 

A. All car of ryo with onfou (o)* 

“■ ““ mjcliun. 

C. A gcrmlnoiing orgot (n Bclerollam), (nat. sire). 

The Ergot of Rye {Claviceps purpurea^ Figs. 40 
and 41) is nothing more than a sclorotium or compact 
hard mycelium of the above-named fungus. The ergots 
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of r}-e are so familiar to farmers tliat little noo<l bo 
sairl of their external characters. They arc eloii;:ati-<l 
blackish t;ro\vtlis fouml on spikes of rye <Fij;. 4i) A' an'l 
other cereals as well as on cei tain niniuir ;;rasses. A 
microscopic section thronjih an erj'ot t,Fi;;. .•^hnws 

a compacted mass of irie;'ularly s!iai»od and very thick- 
walle^l cells. In what is known as the “ early comlifion.’ 
ail ergot gives rise to a loosely matted laycelium bearing 



Fi;4* il.^Cltn'icrpi purpurea. 

a. A ftcctlon lhrr>U(;h the licaU ot iho fUiiK'i'?* a numlK.r of 

conrcfjUiclcii (fl), x alioui 11 limno . 

II. A M riiori of K coiu rpUck* ^bowlllK a nuuilwr of orci {h), x Oo dwiu. 
1l» aiirl 

C* A Bjx)ntlium. x srudiaui. K, nu*\ loc,). 


conidia (Fi^;. 40 h). Tliis early c/>ndition w.a.s at one time 
considered to bo a j)arasite of ergot; but it has been 
demonstrated that tlm so-callo<l Oidiuui ii* 

nothing more than an early stage in the life-history of 
CfaviccpH purpurm. Tlie oidium-conidia gonuinato, and 
reproduce either the oidinm-inycelia or the early stage of 
ergot. When the ergots attain tl>oir full size the oidium- 
mycelia atrophy, and ultimately fall away. Ergots retain 
their vitality for about two yeans, and when the surround¬ 
ings are favourable they germinate tFig. 40 C). Each 
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mature ergot gives rise to a perfect fungus bearing small 
globular lieads of a j)alo violet colour. When a longitu¬ 
dinal section through ouo of the globular heads is 
oxaniiucd under a low power of the microscope, a number 
of conceptacles are observed round tho periphery of the 
head (Fig. 41 A). These conceptacles, or flask-shaped 
cavities, open outwards, and each coutaius a largo iiuraber 
of elongated asci (“sacks”) containing sporidia (Fig. 41 
B and C). In England, these sj)oridia or spores are pro¬ 
duced in Juno and July; but the time for sporo-forination 
must necessarily depend upon the nature of tho host-plant 
and tho ouviroumont.* When tho asci are ripe, tho con¬ 
tained sporidia are liberated. Tho latter fall upon tlio 
young flowers of ryo, where they germinate, and ulti¬ 
mately give rise to ergots.- Tho gradual fonnation of the 
compact mycoliuin (ergot) of this fungus is at tho expense 
of tho host-plant, which is greatly injured during tho 
latter stages of its growth. Ergots grow upon wheat, 
barley, rice, and many grasses. 

Ergoted fodder produces abortion and ergotism in farm 
animals. 

PiTvvntinu. —(1) A good system of drainage lessens the 
liability of infection. (2) Farmers should take the pre¬ 
caution to cut grass when in bloom, rather than in the 
seeding state; it will then bo impossible for ergot to 
appear. (3) In the case of ergoted grasses, a scythe 
should bo used for cutting off their “ tops.” Tho latter 
should be raked together and burnt. 


’ It is earlier in hot climates. 

* M. Tanrct (Cor/iptcs lietidus [1889]. vol. 108) has roconlly iso¬ 
lated a now Bubslanco from ergobs, which he terms ergosterine 
(CJ 2 H 40 O 3 ). Ergosterine is an alcohol (monoatomio). 
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Cure. —li on snlpliato •leslroy.-’ Claeiei jis jnir/nirea. 
All lands liable to the attacks of this fungus should be 
toj^dressed with inui sul|>hato (from ! to 1 cwi. per acre*. 

The Smut Fungus {r.-stilnt/o earho) has already 
been doscriboil uinler ‘Tlie I'arasites of Oats. ‘ 

(7; Tiik Parasites <>k Wheat (TrUieum vuhjare). 

Ajilii.'i f/r(niaria, Ceji}iti.s pyainn-iis, C/ilorojts tieiiiopus, 
O.sriHiH frit, ami the variotis s|)ecics of wire-worms, all 
attack ami greatly injure wheat crops. As these insects 
have already been described, nothing further iiee<l bo said 
of them. 

The Corn Weevil iCalaiulro yrnnario) is the jicst 
of coiTMlealers, for it juisses its “larval state within the 
grain on which it feeds, devours the whole of the Interior, 
and then, gnawing its way through the shell, becomes 
transb)rine«l in process of titno into its perfect state. 
The beetle, or perfect insect, is al>out one-sixth of an inch 
in length, ami is entirely of a blackish-red colour. It is 
found abundantly in granaries, and is brought over (in 
large? tpiantities; witli Indian wheat. It breeds freely in 
this country—the female laying an egg in each groin of 
corn visitml for the purpose; ami the larvm hatched from 
the eggs bury themselves in the substance of the grains 
upon whicli they feed in security. “ When full giown 
they undergo tlioir change to the pujial state, in the con¬ 
venient little chamber which they have thus fonncd, and 
on attaining their iicrfcct state, make tlioir appeai'anco in 
the world by eating through the husk of the com. C. 
ijrnnarifi is one of the most destructive of the family of 
weevils. “ Besides the actual money loss occasioned by 
these weevils, it is stated that the flour made from wheat 
much infested by them is injurious to health. ’ 
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Pwirntion .—Infested scetls should not bo sown. 
Fai'iners should make a practice of examining their seeds 
—and especially foreign seeds—before sowing or drilling. 

Cure, —(1) “Kiln-drying, if judiciously performed, 
would destroy the Inrvje, witliout affecting the germinat¬ 
ing power of the seeds. About 120° F. is hold by some 
authorities to bo a safe and sufficient maximum of heat 
to accomplish this.” But it must bo borne in mind that 
kiln-drying is of use only for comparatively new seed. 



Fig. 12.—CoiuN Timirs {Thrips cercalium). 

A« Com ihrip (cDlar^c<l)« 

]i. lUi nnt. HitQ. 

U« Lan'A of thrips (enlarged)* 

Wliat would bo the use of kiln-drying seeds which have 
already lost the greater part of the farinaceous matter 
and possibly the germs damaged by the larva? of this 
post? It is impossible for such seeds to produce any¬ 
thing like satisfactory crops. (2) Washing the floors, 
etc., of granaries with soft soap and paraffin oil, and lime¬ 
washing the ceilings, destroy this pest. 

The Wheat or Corn Thrips {Thrips cercalium^ 
Thrips tritici, Fig. 42)' belong to tho natural order 
Physopoda. The members of this order are generally 


> For an excoUent account of various spooics of Thrips, sco Lindo- 
innn’s Die am Oetreide Lcbeiiden Thrips artai SlitUlrusslands, pp. 


1-42. 
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furnislio'l with fnur nearly pqual, flat wiiij?!. destitute of 
veins: Imt are provided witli very loni; and delirato 
hairs, which extend all round tlie wings. All the .species 
of Thrips are remarkable for the “power of executing 
leaps of eousidcrable extent in comparison with tludr 
si/e, by the agency of their abdomen, which they bend 
under them, and suddenly extend.’’ T. ccnalium is a 
.small blackish spccie.s, not more than one-tenth of an 
inch in length, which infests the ears of wheat in all 
stages of growth. According to Vassali-Enamli (an 
Italian authorityt, this insect also “attacks the stems of 
the wheat plants, gnawing them above tho knots.” It 
dc-stroy.s tho i>lants by cxti-acting their jnico.s -thereby 
cansing a lowered vitality, resnlting in tiisease. Tin- 
male iiiscct is devoid of wings. The metainorphosi.s is 
incomplete, the larva being as active as tho perfect insect, 
to which it bears a close re.somblanca both in strvictui-o 
and habits. In colour both lan-a* and pupa? are yellow, 

while tho perfect insects are black. 

Various species of T/trips attack grasses, clover, 

potatoc.s, hops, and otlier plants.* 

Pn’V<nition.—{l) As those insects prefer moist situa¬ 
tions to dry ones, it is advisable to thoroughly drain all 
wheat-growing lond.s. t2) Miss Ormorod states “that 
'Vhrips do most mischief to late-sown wheat, tlio earlj- 
flown crop l»eing too hard at the time the '/’Arfyw appear 
(f.e., in Juno) for them to injure it.” Good cultivation, 
and tliO judicious use of manures, are important (although 
indirect) means of preventing tho attacks of this farm 
pest. Cereal crops generally are greatly benefited by 
manuring the land with soluble and insoluble i.hosphates. 


Dr. Rilo/8 J>u<et Life, vol. i. p. 141. 
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pota^^ll, and nitrogen (eitlior in tlio form of nitrate of soda 
or aminouiiun sulphate'). Farmers should hear in mind 
an old saying attributed to Arbutlmot, that “ he who 
sows his grain upon srnul will have many a hungry belly 
before his harvest.” When soils are properly manured, 
liealthy and vigorous crops arc the result. vSuch ero])s 
are better capable of battling with the various destructive 
insects tlian those grown upon imj)ovori8hed or ])oor soils. 

The Cockchafer (M. %'nl(/aris\ one of the largest 
of the British Cnh-Ofitt ra,^ has already been described ns 
a ])e.st of grasses. The larva' also feed ujion tiio roots of 
wheat and other cereal crops, often causing a considerable 
amount of damage. 

The Corn Moth {Tinvn r/ranc/fn) is found abun¬ 
dantly in granaries in June and July, “when it hays its 
eggs uj)on each grain. The young larva', when hatched, 
eat their way into the interior of the grain and feed in 
concealment upon its snb.stance; but when this portion of 
food is consumed, each larva unites three or four giTiins 
together \vith a web, so ns to form a little habitation, in 
the interior of which it feeds.” T. grnncRa belongs to 
the same tribe as the common clothes-moth. 

The Wheat Flour Moth {Ephcstia kuhuicUa) Im.s 
only been known in England about three yeai's. “ In 
1887 the caterpillars of this moth did great harm in some 
largo stores in London, and in 1888 the attack established 
itself in a wheat-flour steam-mill in the north of England. 
The great harm caused is by roa.son of the caterpillars 
‘ felting ’ up the meal or flour by the quantity of wob 
which they spin in it. . . . This clogs the mill appa- 


* Tho Rev* Canon Fowler, M.A„ P.L.S* (of Lincoln) informs the 
author that, at least, 100,000 species of the Coleoptera are known. 
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ratns to a very serious extent. . . . Tlio ujotli is 

about three-fourths of an ineh in tlie sjnea<l of the fore 
wings, which are ot pale gi‘*y witli «larker transverse 
inarking.sj the hinder wings art* reuiarkahh^ for their 
whitisli senii-tjaiispareney, with a darker lino from the 
point along a part ot the fore edge. Tho larva*, wlien 
full grown, are alxuit Hve-cightlis of an inch long, of a 
palisli flesli-colour, ligliter wlien older, and heads of a 
yellowish-brown colour." * 



Fig. 1.3.—Tnr nKssiA.s Fi.y (Cecidomnin dettructor). 

A. and n. Tlio lly (nfil. nii'* nud onlurpo.!). 

c. of llif lly »iw). 

I). Pup't* iu joint of »U'rii. 

Prevention and r/Kcr.—Mis.s Ormoro.l writes that she 
“ has much reduced their (the larva*) numbers by getting 
the manager of the steam-mill to turn on scalding steam ; 
and cleaning, white-washing, and some nso of paratlm 
have done goo<I. The real cure would he to change the 
material ground. If we could use rye-meal for a few 
weeks, wo could clean out this wheat-flour feeding cater 
pillar effectually.” 

The Hessian Fly [Ccridornym desUmetor, i?ig. 


‘ Mias Ormerocl, in Itiley’a In$ect Lift, vol. i. |>. 315- 
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IS one of the most formidable foes of wlioat and barley 
crops; but it does not attack oats. This dipterous fly 
has been kno^nl in the northern continent of America 
for over a hundred years. The earliest recorded attacks 
of the true Hessian fly in England was in the summer 
of although, according to Dr. K. Lindeman (Die 

Jlcsscnflicf/c it, Jiussland^), it was first observed in Russia 
six years earlier than in Great Britain. As C. dcstniHor 
IS often the cause of a wholesale destruction of the wheat 
crops in America, it has eanied the name of the “ North 
American scourge but up to the present date the 
He.ssian fly has not done much ilamago in our islands, 
wliero it has confined it.s attacks to the eastern coun¬ 
ties. Although this fly is " an insect of moist climates 
and mild latitudes,” Dr. C. V. Riley says: “that there 
IS very little danger of any sucli injury in England as 
is sulfered in America and in portions of Continental 
Europe.” 2 Since the visitation of this fly in Great 
Britain, the damage done by it has been estimated at a 
loss of one to twelve bushels of grain per acre. The 
female fly lays its eggs upon the stems of wheat and 
barley, i.c., between the stem and the leaf-sheath. The 
eggs (pointed at both ends) are about the one-fiftoenth of 
an inch in length, and of a red colour. The females de¬ 
posits singly about eight eggs, and then takes flight. 
These eggs are glued together by means of a sticky 
secretion. The white larvte, which are devoid of legs 
are hatched from the eggs in fourteen days. After estab^ 
lisliing themselves, ns a rule, just above the second joints, 


‘ DHUHindf la Socm Imp£riale det NatHralistes d€ SIoscou, 1887. 
’ Itueet Life, vol. i. p. 133. 

’ Each female lays about 230 eggs in a season. 
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tlic; larv.i' t'ecil \j|»on tho juices of tli<j hr.st-plants, and 
weaken tliein to sncl> an extent, that when the ears lie;;iu 
to bo formed, tlio straw is no longer strong enough to bear 
their weight, but falls to the ground as though beaten 


down by strong wind and raiti. It nmst be borne in iniinl 
that *• the Hessian tly maggot does no/ feed in the car,nor 
does it feed along the outside of tho upj)or part ot tho 


stem.’ The ribbon-footed corn tly {i'hifuops toniojnis) 
fec'ls in the cal's of corn, etc., and has boon mistaken, by 


some, for tlie Ht'.ssiun llv. 

I k 

According to J>r. Lindeman i j)aper/oc. c//.). the Hessian 
tly lives about twenty-eight days in the larval stage, it 
then changes to a brown pupa (Fig. 43 C and D' .some¬ 
what rc.seinbling a small “ Hax-secd.'’ Hem e tho reason 


that the |iuparia are sometimes spoken ol as “ lla.x- 
soeds.” The period that the insect remains in the pujial 
stage depend.s upon circumstance's. On tho authority ot 
flliss Ormerod, “ it may occur, umler natural ami favour¬ 
able circumstances, .so soon that the whole time occupieil 
in the life of tho tly from egg to development is only about 
forty-eight clays”: or, it may hibernate in tlio pupal 
stage until May or even later in tlie following year. Tho 
lierfect insect (Fig. 43 A) is about livo-sixloontlis of an 
inch acroH.s tlio expanded wings and with a body-length 
of two lines (,\th in.;. Tho head of the male is black, 
with long brown antenna* and .small pink proboscis. Tho 
thorax is black with two lines of white hair.s running 
along tho dorsal side, and also a fow similar hair.s mi each 
side of tho thorax. Tho abdomen of tho male is black, 
except at tho jiosterior end, where it is ot a pinkish 
colour. Tho posterior end of tho abdomen '■ is provirlod 
with a pair of claspors of a brown colour, between whicli 

are seated tho gonerativo orgams.” The wings, which are 

1 
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ol' a iiiiiU colour at tljc base, nro covered with black hairs. 
The lialteres are of a ]>ale red colour. The female insect is 
about one-third longer than the male, and has a yellowish- 
brown abdomen containing a number of spots on cncli of 
the eight segments. The legs of botli sexes are of a pink 
colour ; but thev are of a tlarkcr shade in the female. 

There arc generally two broods of this insect in each 
season. On the autliority of Dr, 0. V. Ililoy, it has been 
stated that tlie Hessian lly “ is very injurious only umler 
conditions wliero two annual generations are \)retty uni¬ 
formly produced ; and l»o is satisfied that in England, as 
a rule, only one generation will bo produced.” Mr, J. E. 
Mason, of Alford t^who reported the discovery of the pest 
in Lincolnshire during the season of 188l>), wrote tho 
author as follows; “ As regards tho amount of ilamage, 
I liavo come to tljc conclusion that in our countrj' it is 
not at all likely to bo serious among tho wheat, but that 
it may bo very extonsivo in tho barley crop.” 

Fortunately for British agriculturo there are certain 
parasites of Ccct((ouit/ia thstnicfor wliich accompany it 
to this country. Amongst these are tho following: 
Ennjscapus saltaiov^ Platygatitvi' minutwi, Eiipvbmis 
karschii, Tefrastirhm Hilcyi, Scmiotdlus niyripcs^ and 
Men'sm intcnui'dfus. They are all small four-winged 
flies, belonging to the Jfymcnopfrra, which lay their 
eggs in the larvm and pupa) of C. (hutntctor. The 
parasites mentioned infest the Hessian fly in Russia, and 
therefore must have boon introduced into England (along 
with their host) upon imported Russian wheat. They are 
quite distinct species from these found in America (Linde- 
man’s Die PtevomaUm’n dvr Ilcm nflicyc, p. 15)d 

•For further iufornmtion, see Kiloy’s rnratUei of thu Ileman 
Ply, and Insect Life, yoli.p. 132; Ormcrod’s The Hessian Fly in 
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Prrvt niton—{i) In those counties (Hintfoplshivc, Becl- 
loi().-,hiro, Lincolnshire, CaiiihrM^eshire, etc.) where the 
Hessian tiy has liCeii pretty active iluriiiy tlic past three 
years, it wouhl ho well for fanners, wherever possible, 
to avoid sowing either barley or wheat late in the season. 
Karlv-sown crops aiipear to resist the attacks better than 
tho.se late sown. (*2) Tho stout stitl-.strawe»l varieties of 
wheat and barley resist the attacks of this post better 
than other varieties. Among the “ resistors may bo men¬ 
tioned the following : “ chatV red, " “ squaro head," “ stand- 
up white,’’“golden drop," “llivett's red;" and among 
tho barleys should be inentione<l: “ Kiiiver," “battledore," 
“bore," anrl “awnless.” The liner varieties of barley 
(c.y., “peerless white,” “golden melon," etc.) have all 
been infested in this country. t3) It is recor.led that 
wheat crops (wliich follow clover in a rotation) grown 
upon a poor sandy loam, previously manured with hlloen 
tons of dung per acre, followt^d by a top-tlrcssing of two 
cwts. of nitrate of soda and one and a half cwt. of salt per 
acre in the spring, resisted tho attacks of tho Ho.ssian ily. 
On tho other haml, a similar crop treated with tho same 
amount of dung minm the top-dressing of artificial ma¬ 
nures “sulForcd Hovorelyfrom tho attack of Hc.ssiau and 
sawllies.” (4) Corn and straw imported into tins country 
sliould bo carefully examincl for pnparia (“ llax-soods ”), 
.and if found they should bo burnt. (5) “In cornfields 
where ‘ seeds ’ are not sown, the stubble should be cut as 
high as pos.sible, in order that tho pnpse may bo left upon 
it Thou at once after harvest tho land should e ither b e 

Or.at llritain; Nowicki"!. paper in Li^oinan'B 

ffUch.botnnitchat OttHUcha/l ui ir.Vn, vol ix.v p. ; * 

in Putom.Nachr. xiv.p.'iri; Luock m /JiitWeffi.t vol. 

xxi. p. 202. 



DISEASES OF CHOPS. 



deeply ploughed, so that the stubble may bo buried ; or it 
may bo cultivated, or scarified and tlic stubble harrowed 
together and carefully burnt(Whitehead). (0) Farmoi's 
should “destroy ‘flax-seeds’ found (aft^r threshing in¬ 
fested straw) ill siftings or light grain.” (7) In the 
United States of America stubbles are burnt as they 
stand. In some cases this method might be advantage¬ 
ously ajiplied in England. 

Cure .—(U Dressings of gas-lime, in either the autumn 
or spring, Iiave been recommended for destroying the 



Fig. 11 .—Tub \Yiieat Midgk on Ply (Ceculomijia Iritici). 

A. Ijirvro fmlinc on whoRt. 

U anti C. Larva' (nat. mzc ami etilnn?cd). 

D and L. The Hy (nau aud enlarged:. 

larvse, otc., of this post. (2) Applications of lime, or a 
mixture of soot and lime, are also recommended for the 
same purpose. 

The Wheat Midge {Cveidomyia triticif Fig. 44) be¬ 
longs to the same genus, and is therefore a near relative 
of the Hessian fly. It is a small, pale, orange-coloured 
fly, with clear, almost voinlc.ss wings. The female fly 
visits the florets of the wheat just as they are opening, 
and deposits its eggs amongst the reproductive organs of 
the florets, by means of a long, extensible ovipositor. The 
eggs (which are oblong and transparent) ai*e hatched in 
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nbont ton dnys. Tlio sinnll rod larv:o (I'nlled “ red 
by fanners) {'mm these c«!i;s feed up<^n the 
oi' the florets, wliich often lenders them abortive. It 
is said “that as much as live percent, of the crop is 
fre.piently destroyc<l by tliis injurious insect.” When 
full-grown, the larva- go down to the ground, and are 
there transformed into reddish-coloured pupa-. The 
pupy; either hibeniato or turn to perfect insects during 
the month of June (f.c., according to whether the broo<l 

has been a late or an early one). 

Pnvriitiou.—(\) Deep ploughing. (2.1 Destroy tliose 
grasses (especially Acnta fattin jwild oat grass]! upon 
which the larva* of the wheat ily feed. (3) As a number 
of larvm may be in the car.s of corn, it is advisable that 
the chaff, etc. (after threshing), shmihl be caretully ex¬ 
amined. If any maggot.s am fonml, they should be 
destroyivl. (4) The firing of infested stubbles ba.s been 

recoinmomlcd. 

See tiioso nientioiic«l for destroying tlic llossian 


fly. 

The Wheat Bulb Fly (Anthomyia rometotn, Musca 
ronrefata) is a grey-coloured fly, about one-thiril of an 
inch in length, and measures half an inch acros.s the 
extended wings. According to Megnin {L InstcMoyif 
Aarir/Ac), the tarsi of the females are of a red colour, 
whilst those of tiio male am black. The white larv^, ar 
maggots, are about the same length as the bcnly of the 
mrfect insect. They are devoid of logs, but are pro¬ 
vided with “teeth” and “hooks” at their posterior ends. 
The larv® of this fly turn to hrown-colourod pupa* m the 
earth. During the season “ there are two generations. 
One i.H commonrx*d by ogg.s laid upon autumn-soum whea 
plants. Flies of the socon.l gonemtion appear again in 
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tho early part of tlio summer, and place their e§gs, it is 
presumed, upon backwanl and spring-sown corn, or upon 
grasses.” Tim larvie of this fly live within the bulb of 
the wheat stems. 

PrcvciifioH .—In districts liable to the attacks of this 
post, wheat should not be sown too early. 

Cnrr.—Dressing tho land with gas-lime, or quicklime, 
and soot destroys tho pupae. 

Ear-Cockles in Wheat {Ti/Icnchus fritfci). In tho 
disease known ns " ear-cocklo,” “pepper-corns,” and 
“ purples,” the grains of corn in tho spikelots become 
replaced by galls of blackish hue. Tho galls are pro¬ 
duced by a small ncinatoid, the Ti/lcnchus fyitici of Dr. 
H. C. Dastian, F.E..S. {Mvnnyyaph on the Anffnillulida^ 
and Memoirs on the Kemafoids: Parasitic and Free). 
This nematoid belongs to the samo genns as those already 
described under tho name of “eolworms.” Tho galls are 
always to bo found within tho pales and flowering glumes 
of infe.stod wlieat; and, according to Dr. Devaine (J?c- 
cherches sur VAnyuiUute dii Jilt' n/effd), aro “formed 
from any of tho growths belonging to the central part of 
tho flower.” Grains afFoctecl in tho growing crop turn 
first dark-green, tlion nearly black. They become mis¬ 
shapen, acquire tho form and size of peppercorns, and 
very nearly re.somble cockle-seed and wild vetches. The 
vetch has a smooth skin, whereas tho ear-cocklo has a 
rough surface. If seen in the standing corn, they may 
at once be recognised, as the glumes (chaff) of tho diseased 
grains are spread open to an abnormal dogi’oo, while tho 
awns are considerably twisted. If one of the mature 
diseased grains is cut in two, it will bo found to contain 
a mass of white, cottony-looking substance, which so 
resembles the meal found in wheat as to be passed by the 
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oniinnry fannor aa such. If a .small poiiim, oi’ this 
cottony-lookiiij' substanro i.s placed in a drop nt watei, 
and examino<l uikUt the microscope, it will ho seen that 
there arc a number of minute worms, which twist and 
wri<^‘'le about in the most e.vciiod manner. No ^oonol 
does the moLsturo dry up than they at once become m- 
activc, and remain rlormant until a^ain supplied with 
water. These .small nematoids are capable of beln;^ dried 
and revived many times before they are killed. " They 
have the extraordinary faculty of retaiuiu- vitality tor 
many years, even though they are perfectly desiccated. 
Four or five vears is by no means an uncommon duration 
of life in such conditions.-’ Mr. W. (’arruthers, F.U.S., 
states " that vitality was ro.stnred in some eolworms (of a 
difVerent species) after they had been in the botaun-al 
ilepartmont of tlio British Musonm for more than thirty 
years.’- ‘ A fully grown Tylruchux iritu i is about the 
one-sixlh of an inch in length. The sexes are separate, 
and pairing takes place within the host-plants, where 
large numbers of niicroscoinc eggs are deposited. These 
eggs arc liatche.l in about fourteen <lays, and quickly 
gi-ow into the cotton-like masses previously clescnbed. 
T. iriiici Infests also oats, rye, maize, and certain grasses,- 
Those nematoids are luopagated to an unlimitod o.xtent 
when a few oar-cocklo grains are sown among seed-wheat. 
It has already been stated that tho.so “ worms ” are capable 
of being desiccated without losing their vitality; and 
when the surroundings are favourable, they travel through 


I See also Dastian’s paper in the Tramtictiom hiim^an SoritUj. 

]Zlucn .Inlior (tall tesene). .toloni/^ra (florin 

(bent grass), etc. 
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tlie soil to the adjneouf wlioat plants, ascend the stalk 
initil thej* reach tlio Howers, wliere the attack coin- 
inencps, 

J'rcn iit/on .—The land should be Nvoll drained, for 
those ]) 0 sts love moisture. ^2) The farmer shoiild use 
every j)rccaiUion. If once his farm is infested with this 
pest, he will find great dilliculty in exterminating it. 
Fortunately tlie galls containing the “ wonns” are easily 
detected (being black and only half the size of wheat- 
grains) among seed-wheat; but they are not all separated 
from the chatV by winnowing, for raanj' are blown over 
with the chaff, and thus propagate the pe.sts when jmt on 
the land with the manure. When the cottony mass from 
a quantity of wheat alfectcd with cnr-cocklo is extracted 
in the gidnding ]>rocess, it does not kill these minute 
organisms, so that thej' are cast aside with the bran, and 
thus too often find their way back to tlte fields. Grain 
that is oidy roughly ground for farm animals is still more 
liable to bo a means of spreading the pest. As stated 
before, numbers of ear-cockles arc blown over during the 
process of winnowing; and under such circumstances, 
the chaff contains a whole host of what will prove to bo, 
if caution is not jiractiscd, parents of a future generation. 
The only way to destroy them is to burn tlw chaff'. (3) 
Toj)-drossing the land with the following mixed manure— 
1 cwt. each of kainit, nitrate of soda, superphosphate of 
lime, and 1^ cwt. of salt por acre—proved most beneficial 
(for wheat) on certain farms previously infested with this 
pest. 

The Wheat Milliped {Juhis londinensis), like J. 
tenrsfris (already described), is one of the so-called false 
wire-worms. Tlie wheat milli])ed has shorter antennte 
than Julna fcnr.vfm, and, unlike the latter .species, the 
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juv'-anal segment is ronu<loil. J. lomlint iisis n|inn 

the roots oikI rootlets ot wlieai ]ilatit3. 

Pn irnfion mul 1) Green mamn lin: with hnek- 

wheat (lostrovri tliis pest. (‘>1 Top-lirssin-s ol «|ni. kliim- 
or f'as-linio also kill the \v la-at inilhp' d, 

Trombidium trigonum is a small ain< linoi-l or 
“spkler," ami, on the anthorily of Ctirtis, in.jtires the 
spikes of corn, especially in France. On the other hami, 
Mr. ^Valker and others in En-ilaml assert that it fee.is 
upon the a|.hi(les that infest ears of corn, hut .loos not 
injnro the corn. 

The Wheat Blight, or White Rust 

f/ifnuiuix>, “fniins a white superficial inihlew on the 
living steins ami leaves of cereals ami other jxrasses in the 
siiniiner ami autumn.'* It has already heen lieMuiheil in 

chaptoi-3 ii. ami iv, 

The Smut Fungus {Uxtilnt/o rarho) has l>oen de¬ 
scribed ill the present chapter; “but how smut inf.-cts 
uluat has lout; Ijcen a mystery. The spores ripen in tin' 
young flowei-s, and have disappeared long before the grain 
is mature. Attemiits at infection of the grain or seedling 
arc almost always unsu(;ccssfnl. . • • Ibo oxpeii 

ments of Jensen render it most probable that the plant is 
infected by the spores while flowering, and that cither tlie 
ovum itself is entered by the mycelium, or that the spores 
remain dormant in the grain until its gcrminalion, and 
that then the parasite ‘grows with the growth imd 
strengthens with the strength ’ of the young plant ” (Dr. 
Scott). 

The Straw Mildew, or Blight, is the cause of a 
well-known .Hseased condition of the stcus of numerous 
memhors of the Gramhii-fr {barley, rye, wheat, nml 
various grasses). Thecom/J./c life-history of the straw 
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blight is unknown, but only that portion which is called 
tho vegetative or “larval” condition of a fungus. This 
fungus attack.s tho stems near tho roots; it seldom ex¬ 
tends further than tho third joint, and is frequently found 
bolow' tho second. Tho “straw blight” (as far as is 
known) siinidy consists of a ramifying mycelium, whose 
hyphre pass through the cell-walls of the host-plant, and 
thereby greatly injure tho infested plant. Tho fungus 
often stop.s growth, and sometimes proves fatal to plant- 
life. Infested croj^s aro considerably rcslucod in quantity 
as well as qunlit}*. Upon this point tho following facts 
may bo recorded :— 

Dui ing tho seasons of 1887 and 1888, tho author grow 
meailow hay u])nn a sand}' loam whicii had previously 
grown barley. Before laying down for grass, tho soil 
was well manured with farm 3 ’ard manure, and during tho 
early spring (1887) tho grass was top-drossed with a 
mixture Containing 1 cwt. each of guano and sodium 
nitrate, and 2 ewts. of superphosphate of limo per acre. 
In May of tho samo year, tho grass was top-dressed witli 
\ cwt. of iron sulphate per acre. At the harvest (June, 
1887), tho crop yielded 2 tons 8 cwts. of hay per acre. In 
the autumn of 1887 tho same land was treated with 10 
tons of farmyard inanuro per acre, and in the early spring 
of 1888 received a top-dressing of tho previously men¬ 
tioned “mixed manure,” minus tho iixm sulphate. As the 
spring advanced, it was observed that nearly tlio whole of 
tho grass was, more or less, infested with tho so-called 
“straw blight.” As it was interesting to compare tho 
yield, etc., of hay from tho infested field with the previous 
year’s crop, only a very narrow strip of gross was top- 
dressed with ii-on sulphate (^ cwt. per acre) to observe 
its effect upon the mildew. At the liarvest (1888) the 
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infestcJ field yielded 1 tou U cwt-. of liay, oi- a re<luctiou 
of 19 cwts. per acre on tlic previous year’s croj). Fair 
samples of hay (dried at lOU^ C.) from each croi) ^'ave on 
analysis the following results :— 
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Tho alx»vo table shows that the most valuable consti¬ 
tuents (albuminoids and soluble carliohydrates) are con¬ 
siderably reduced in tho hay from tho infested crop, 
while tho woody filn-o t is increased by nearly b per cent. 
It must l>c remarked that the spring and early summer of 
1887 wore dry, while those of ISaS were tvef, and there¬ 
fore promoted the growth of tho straw blight. After tho 
jiroviously mentioned striji of grass land ha<l been troate*! 
with iron sulphate, tho gi-ass became healthy and de¬ 
veloped a bright-green colour, filicroscopical sections of 
tills gross were examined, but not tho slightest ti'ace of 

the straw blight was perceptible. 

The straw blight, as already staled, attacks cereals ns 
well as gms.sos. It is sometimc.s prevalent (especially in 
wet seasons) in the spring and summer, and may bo re¬ 
cognised by tlie appearance of troicn upots near f/ie base 

of infested stems. 


» Woody fibre ia digeated with dllliculty by form animals. 
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Ptrvt niton. —Tho cliainngo of the land lessens the 
attacks of this jiest. 

Cnrr. —Top-dressiu" the land with iron sul])hate dc- 
stio 3 ’s tliis fnn^oid <'iowtli. 

The Bunt of Wheat {'J'illtihi irtfin\ Tilhlia varirs) 
is a Inuiioid disease which confines itself to tho grains 
within the oars. Infested grains arc of a darker green 
colour, besides being shorter and wider than health}’ 
ones. The interior of an infested grain consists of an 
oxceeilingly large number of brownish-black spores pos¬ 
sessing a putrescent fishy odour. These dark-coloured 
spores are globular nn<l slightly spinuloso. They either 
give rise to a short mycelium (pro-mycelium) which bears 
eiglif or ten elongated sporidia; or go on branching and 
rebranching. Eacli mature sporidium throws out a lateral 
procc.ss, which unites with a similar process of tho nearest 
sporidium two sporidia coale.sco or conjugate). After 
conjugation, theybocomodetached from tho pro-mycelium, 
and eitiior germinate, producing secondary sporidia, or 
proiluco mycelial hypha?. The secondary sporidia aro also 
capable of germinating, and either give rise to tertiary 
sporidia, or tho}’ ma}’ produce a ramifying mycelium 
bearing a large number of sporidia of tho first and second 
order. Tho secondary and tertiary spores also germinate, 
and give rise to short hyplije which boar tho first or true 
bunt spores. 

As the bunt spores of this fungus hibernate in seed 
wheat, tho wlieat plants become affected from the begin¬ 
ning. These spores germinate, and ultimately give rise 
to tho various sporidia and mycelia (already described) 
“ on and in tho ground.” Tho last-formed mycelia (from 
tho secondary and tertiary sporidia) find their way into 
the host-plants through the first-formed stomata. When 
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onco within the ho>t-j>lant, the fun<;as ultimaioly liud.s a 
restin;^-plae() in nii ear of coi'ii. \\iiliiii tlic “laius ol 

wheat ilie biiiit si-mori arc ]»ioiUiteil. 

Tliis iuii^ois I known as ‘ siiuit lialls," bla<hler-hraiul, 
“sliukiii'' smut,” elc.i often causes no small amount of 
-lamaj'e to our wheat crops. I'tlhtin tritici rarely attacks 

barley, but is common on wiioat. 

/Vri nf/on.—Buntcfl •'rains .<h<mia not bo sown or 

(lrllle<l. 

Curr.—(\) A.S Imute-l grains often burst among liealthy 
ones, an.i thereby cover (more or less, tlic latter with 
spores, it is a-lvisable for the farmer to “pickle" his see-1 
before drilling. By steeping the see<l wheat in a J per 
cent, solution of iron sulphate for three or four hours, ti.e 
spores of bunt are completely «lestroye-l. Cl) A .-olnlioii 
of copper sulphate has been recommen-lc-l for the .'^amo 
puri)os<^; but it (like many oth<’r “ steeps ’ use-l by agricul- 
turistsj often destroys the germinating properties ol tlie 

The Fusisporium of Wheat (7''f/.sfVymr/nm rtthtio- 
rnmj attacks the eai-s of wheat, covering them (more or 
less) with a pale y<dlow•coloured mycelimn. This fungus 
has a similar life-hisloiy to !•'. hoytlri (of barley i, which 
has already been -lescribed. 

The Spring Rust of Corn {Pnrcinio nd/if/o-vera), 
generally known as (ho “corn mildew,” produces the 
familiar red spots (“ rust ") on tho leaves ami stems ol 
certain genera of tlie f/mm/nro: in tho spring, and black 
spots (mildew) in the autumn ami winter. The first stage 
of tho life-histoi-y of this fungus is termed Ifvnio riihij/n- 
vera^ and the second, or mildew stage, is tho }*ucciuui 
riU,iOO-vvva. Tho firet, or “ ruststage, is common on 
cereals and certain grasses in the spring mouths. If an 
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infested loaf of wlicat is examined under a low power of 
the microscope, it will bo seen covered (more or less) with 
sori somewhat similar to those of Puccinia mixta (see 
Fig. 18 A and B). Theso sori of a bright-yellow colour 
rupture the epidermis of the leaf. If a transverse section 
of a small sorus is examined under the higher jiowors of 
the microscope, a mass of oval-shaped spores is easily 
discovered, supported on erect hyplial filaments rising 
from a densely matted mycelium which passes between 
the colls of the host-plant. The yellow spores (uredo- 
spores) of this fungus are liberated by bursting the 
epidermis of the infested plant. These spores are wafted 
about by air currents, and may ultimately fall on the 
leaves of wheat plants, where they germinate by giving 
rise to liyphm. Theso hyphse pass into the interior of the 
infested plants through the stomata. The production of 
mycelia and spores goes on for many weeks. 

Later in the season the Uredo spots disappear, and 
black spots, belonging to the second stage in the life- 
history of this fungus, make their ajipearanco. These 
small black spots are the sori of the mature P, ruhigo- 
vera, and are seen upon an infested wheat-stem. When 
those sori are examined imder a low power of the micro¬ 
scope they have a similar appearance to those represented 
in Fig. 37 B. If a thin transverse section of a small 
sorus is magjiified 100 diameters, an appearance somewhat 
resembling Fig. 18 C will bo observed. The epidermis 
of the host-plant is ruptured at certain points where com¬ 
pound spores (teleutospores) protrude. The teloutospores 
are supported on erect (more or less) hyph® rising from 
a densely matted mycelium (spaAVn). The teleutospores 
(resting-sporos) of P, rtibigo-vcra are developed in the 
autumn, and then hibernate until the following spring. 
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In tho spring tlipy ^cniiinato on decaying' gramineous 
plants, giving rise to a short pro-mycelium. Tlio pro- 
iiiyceliiim produces yellow-coloured spores, which germi- 
nato on damp surfaces. These yellow-colouiv-i spores 
are said to idiimatoly give rise to an ylv-idhnn fungus 
or. certain members of the nnrfujinar,uv (c.g. Sumphuhnn 
o.s 7 «ir/m»m (prickly cnmfrey Symiihijitiui 
(common comfreyt, etc.), which also pro-luecs spores. Tire 
Ayidinm spores (according to tlio late Dr. Do Ihiry and 
other authorities) reproduce (on certain cereals and 
gras.ses) tho f/rc./o, or tho “ rust ” stage, of J\ rnhi\ji>-Vi ra. 

This fungus infests wheat, barley, rye, as well as 

certain grasses. 

I'rrv<Htion.—{\) \ .system of land drainage lessens 

the attacks of this fungus. (2) According to Mr. W (i. 
Smitlr, F.L.S., “ It is now gonoi-ally accepted as a fact 
amongst practical men, that after dressing tho land with 
farmyard manure ami nitrate of soda mildew olton puts 
in a strong appearance; but after mineral ,min«rc.s, bone 
suirerphosphate, and bone meal drille«l with tho seed, 
rust and mildew are much loss apparent. There can bo 
no doubt that farmyard manure has a tendency to produce 
a gross soft growth in corn which i.s suitable for lungi, 
and that mineral manures, on tho contrary, have a ten¬ 
dency to pro<luco a ttr.n, stiff growth nnsuited for rust and 
mildiw.” (3) Seeds from infested plants should nut bo 
drilled. (4) It would bo well for fanners to burn md- 
dewe-l straws, as this material (when used as litter) is a 
suitable medium for tho toloutospores to Inboruato in. 
Tho author has oxi>erimentally shown (hat cort.'iin 
s,>ores arc capable of hilK^rnatiug for months, in farmy^ 

* Seue UnUrtuehunyen liUr Uredinten, ii. (1806). 
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manure, without losinj' their vitality {Chemical Neics, 
vol. 40, p. 270). 

Cure. —(1) Lands whicli have grown infested crops 
slionld be treated with quicklime or gas-lime. (.2) A toj)- 
dressing of iron sulphate (i to 1 cwt. per acre) in the 
.spring destroys the early stage of 1\ rubign-vera. 

The Summer Rust of Corn {Puccinia gramiuis.^ 
Fig. 45). The Vredn^ or early stage, of this fungus makes 
its appearance in the summer, usually about July. Un¬ 
like the “spring rust,’’ tlio “summer rust” produces 
pallid spots (sori) on tlio loaves and culms of corn and 
grass i)lnnfs. The early or rust stage is known as Uredo 
hiienris (the specific namo referring to the elongated 
form ol tlio sori); and the second or mildew stage as 
Puecnna graunnis. The sori of the mildew stage are 
black, and make their appoarance in the autumn and 
wintor. The sori of the rust stage of this fungus are not 
unlike those of Puceinia corouafa (see Fig. '67 A and B). 
If a transverse section of a small rust sorus is examined 
un<lor tho microscope, a mass of oval-shaped spores will 
be observed, supported on hypluu rising from a closely- 
packed mycelium which infests tho host-plant (Fig. 45 A). 
Tlieso spores (uredospores) rupture the epidermis of tho 
host-plant, and thereby greatly interfere with its life- 
history. In fact, tho fungus causes disease, by obtaining 
nourishmont from tho jirotopla.'im and sap of the living 
colls of tho infested plant, as well os causing no incon- 
sldoi-nblo amount of damage by rupturing tho epidermis. 
After liberation, tho uredospores may fall on tho loaves of 
wheat and other cereals, where they germinate by giving 
rise to hyphm which pass into the interior of the host- 
plant through the stomata. Tho h 3 'phi )0 reproduce tho 
uredo-mycelium with its accompanying spores. During 
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the early autumn the uroilo-mycelimn jnocluco^ lilackisli 
s|>orc: 5 , aji<l when these spores arc massed to;iether they 
-"ive rise to the well-known sort of the corn mildew. The 
wheat stem and leaves become covered (more or less) with 




1m«. i3 .—Tiik Kviiuhu ^YuEAT Mildew (/'.tfcim.i jivimnii.f). 

A. A ►cciioTj of a i»ortlot> of a wniB of Vftdo (the early f*. 

(/rftoMnu) K lOi. . .... 

IJ. A toctirjfi of u jwriioo of a «y>njH of I'utftrfnM gramtnhM (later hiA}iC) x 
(;. UcrrniviMtinK l€)culof|>ore. x ino. 

1). UrvdoH|K)rc (1), Tclcuto#|>oro (2), Pro-roycclium xpore (3). x i^K 

black disease spots belonging to the Purcinia, mildew, 
or jierfect state of this fungoid growth. If a transverse 
section (Fig. 45 B) of one of the disease spots (sori) is 
examined microscopically, a mass of two-celled spores 
(teioutospores) will bo observed. The toloutospores, like 
the uredosp ores, are supported on erect h^^due rising 
from a compact myceliutn embedded in the tissues of the 

K 
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host-plant. Tho teleutospores (the “ resting-sporcs '' of 
Plowright) liibcrnate until the following spring. They 
then germinate (Pig. 43 0), and subsequently give rise to 
a short pro-mycelium bearing transparent ovnl-sbaped 
spores of a yellow colour. According to Do Baiy 
{Monafsbtrichf dvr Koniglichai Prciiss. Akadmu'e dcr 
W’issoischa/fen zu Berlin, 1805), Plowright {Britii<h 
Urcdincat and rtifilayinva-), Carruthers, Sachs, and other 
botanists, the pro-inycolium spores of this fungus germi¬ 
nate on tho leaves of Brrhrris I’ldgaris (tho common 
barberry bush) giving rise to tho f\ingus known as 
yEcidinni herberidis, whose spores are said to reproduce 
tho uredo-mycelium, or the first stage in tho life-history 
of Puccinin graininta. On tho other hand, Cooke, 
Berkeley, Smith, anti others state that there is no genetic 
connection between Puccinin graminis and JEkidium 
berberidis, and that these fungi are quite distinct. If 
tho latter idea is correct, tlie pro-mycelium spores must 
germinate (without producing an ACc.idiuin) on various 
members of the Grnminew, reproducing the uredo- 
mycelium and its spores. 

According to Do Bary’s school of fiuigologists, tho 
“ summer corn inildow ” completes its life-history by 
altomatoly living upon two separate plants; it is, there¬ 
fore, a dimorphic, hetoroocious, or metcecious fungus. Mr. 
Plowright (see his book, loc, cit.) states that forty-seven 
heterweious species of the Urcdincai are now known, and 
the life-history of eleven of these was fii^st worked out by 
himself. 

It is well known that parasitic mildews cause putre¬ 
factive changes to occur within the tissues, etc., of infested 
plants. Tho author detected the presence of small quan¬ 
tities of alcohol and lactic acid in the sap of infested or 
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nul'lpwo'l wheat ]>lauts {f'ht iniral Aiwf.v, vol. 53, p. J5.> i. 
Tho'C compouii'ls may be produce'! from tlic decomposi- 
tir.n of-glucose wliicli is always i»>eseiit (more or les^- lu 
tlio sap of healtliy plants. 

J*rev(utioi).—(l) As the ‘-mildew of coni” requires 
moisture for its ‘,aowth, corU';;rowiii}X lands should be 
well drained. (2) Farmyard manure couiaiiiiny infested 
straw should not be applied to land required for cereals; 
as tlic straw (which f»u-ine<l the litter) contains the teleu- 
tospores of Pticrtnin tpainhii.'*. In fact, it would be well 
to destroy inildewc<l straw. (3) Mr. \\ . Carruilu.TS, I'.K.S. 
(.Jount. Hoy. Ayrir. Sor. (-’ml series), vol. xviii., p. 43.’)', 
states that “the farmer should not iiermit the barberry 
to liave a place in his hed;'es or in jilantations on his 
farm.” (4) Seed from mildewed corn crops slmuld not 
bo drilled—a.s Mr. Smith has shown that the disease is 
hoieditnry. “It exists in a finely-attenuated state in 
se«yls taken from diseased plants, ami can ho Iransmilted 
in a loiiK interminable line from generation to {melioration. ’ 
(5) Clearinn hedges of “rusted and mildowed gras.ses ” 
is an imiKirtant prevontive against the attacks of this 
farm pest. 

The author lias i-liowm {Chimical Kvus, vol. 
53, p. 25.5; ami Jonru. (7icm. Xor., ISHII, p. lit)) that 
iron sulphate destroys the wheat mildew and its spores 
in both stages of lliolr lifodiislory. Tho author's in- 
VGStigations have been completely and entirely confirme^l 
by Mr. G. ^V. Edgsoii {Jonni. Chun. A’oe., lH8(i, p. 114), 

M. Dolacharlonny (/WedernmnnV CentmIUntt filr Ayric. 
C'/icmiV, vol. xviii.t,rrofessor(iuaiitiii {Jouvn. dr PAyric., 

1888 1 , M. Gaillot,* and othoi-s. Tlicrcforo, it is advisable 


« Dirccleur do ia Station Agronomiquo de lt6tliunc (raa-do-Ctilaie). 
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for farmej-3 to top-dress wheat crops with irou sulphate 
ill the proportion of \ to 1 cwt. (per aero) mixed with 5 
times its weiglit of dry earth. (2) As it is possible tliat 
“ living spores or mycelium may sometimes bo present 
outside the seeds,” it would bo well for farmers to steep 
seed wheat in a 2 per cent, solution of iron sulphate for 
throe or four hours. This reagent destroys the spores, 
etc. M. Chaveo-Leroy says: “The recent experiments in 
France prove conclusively tliat the use of irou sulphate 
preserves cereals from mihlow.” 



CHAPTER V. 

THE DISEASES OF MISCELLANEOUS CROPS. 


(1) TiikParasitf-S ok Asi-\KA(iDs {.Upatinjus ugictmtUs^. 

The Asparagus Beetle {('rion rU is about 

a quai torof an inch in length, with a bn-ly of a blne- 
blacli colour. The yellowish elytra are a<lonic<l with a 
central black ciohs an.l black spots. The clai k-coloure,l, 
oval eggs are ileiiositod by the fomalo booth* on the 
llnwcr-bii'ls of asparagus jilants. Tiio larvjo arc “shoit, 
fleshy, ana cling)' ginbs ; with six short legs ami a donblo 
series of fleshy tubercles along tho low;er surface of the 
abaoininal segments, whicli also servo as logs.” The.so 
grubs, having proviou.sly eaten tho leaves and soft shoots 
of tho host-plants, retreat to tho earth, where they spin a 
cocoon in which they change to the pupal stage. In about 
sixteen days the pujuu are transformed into perfect insects. 
There are several brood.s of this insect during the .season 

(Juno to September). _ 

M. Taicos (JiJKo/cs cfc Ui HncivU Entomolotjtqne dc 

Fmure, 1888) recently discovered two natural enemies 
aiCnonriHaspnraiji. Ono is tho CnlocorU chcmpodit 
(belonging to the IMeroidem), whicli sucks the juices 
from tho larvae of tho a-sparagn.s beetle; while the other 
i.s an internal parasite (J/i/o/v/rt ptimUa). Tho pupa* of 
this Tachinid fly is transformed into tho porfoct insect 

within the skins of tlio Crioci rU laiwu*. 
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Prcxu niiou. —^1) Spriiiklini; t!ie plants wit]\ soot cansos 
botli larva* and booties to make a retreat fiom the as- 
paragiis beds. (2) Sj'rini;in" tlio infested plants with 
warm water has also been recommended for the same 
purpose. (31 Dressiii}; asparagus beds in the spring with 
salt and qtiicklimo greatly lessons the attacks of this pest. 

C«re.—(1) In the United States “Paris green” (the 
poisonous copper arseniate) lias been eliectually used ns 
a remedy against the attacks of C. axparagi. The “Paris 
green ” is suspemled in water (i lb. to 40 gallons), and the 
asparagus beds are watered with40 gallons of the mixture 



Fig. 46. 


jier acre (Riley’s Inacct Life, vol. i. p. 110, and The 
Foufth lieport of Entomological Commm/on, U.S.A., 
)i. 143). (2) The author has found that a small quantity 
of crude or commorcial naphthalene placed along the rows, 
followed by syringing the infested plantswith cold water, 
completely destroys both the larvae and beetles. 

(2) The Parasites of CAnnAOE {Bmssiea olcmeca) 

AND Allied Crops. 

(ft) The Large White Butterfly (Pontia hrassico’, 
Pieris hrassieo'). These butterflies “ hover over the beds 
of cabbages and lay their eggs on the leaves. The eggs 
are small yellowish bodies (Fig. 40 A) somewhat re- 
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somMini; the llute-l sn^ar-lnrive-; of tho <;i-oroi^' win-lows. 
After tho li^ve reninined on tlie leaves for a few 

(inys, the littlo caterpillars break out of them an.l proceo.l 
to tlieir work of fle.struction upon tho tomler leaves of the 
cabbage. They eat voraciously, soon piercing the paren¬ 
chyma of tho leaves with a thonsaiul holes, ami often 
completely destroying nearly the whole crop of oleraceons 
plants (cabbages, broccoli, canlitlowersr, rendering 

the plants rlisgusting bythe qnantityof their excronients 
(Dallas). Tho hairy caterpillars are more or less green 
or yellow, with black spots (Fig. lb Bh They are pro- 
vi.led with mouths well adapted for masticating or chew¬ 
ing hard substances, hence the damage done to cabhages 
ami similar plants. Tho caterpillars change their skins 
three times, when they retire to .some quiet spot and thei-o 
turn to green-colonred pnpm (Fig. 4b C). '• The bntterlly 

como.s out in about a fortnight from tlio midsummer hrool 
of chrysalids(pupat), hut not till tho following spring from 
the chrysalids that form in tho autumn.'’ Tho per ect 
insect or hultorfly lias four wliilo wings. Tho mouth is 
purely suctorial, ami is provide.! with a spiral trunk luted 
for drinking up tho juices of tlowe.-s. Fortunately for 
farmers and market gardeners, tlicro aro two natural foes 
of hrmsicat belonging to the IclnHumonuhv. Both 
Mirvnyastrr glonuratus and PU-romnlns brnss.,^' lay 
their oggs in the larva? and pupa? resjioctivoly of J . 

KiVm. The oggs of tho former parasitic fly turn to sum 1 
larvm which food » on iho fat of thoir host, who, bad luck 
to him, goes on eating faster than over. Uotnbut.on, 
however, must come in time, and when the cabbago-cater 
slionld turn into a chrysalm, the i>arasitic gne« s are 
thinking of changing too, so they burst through the skin 

of their host, and leave him to Krish.” 
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sicce lays its eggs within the pupae of Pontia brassiccB. 
After the hatching of the eggs the parasitic larvse feed on 
the contents of the pupae. 

Prevention. —(1) Brushing infested plants so as to dis¬ 
place the caterpillars, is a means of preventing further 
injury. Before brushing, a small quantity of crude naph¬ 
thalene should be placed round each plant. This prevents 
the caterpillars from returning up the stems. (2) Dredg¬ 
ings of sulphur and salt over infested plants have been 
recommended for keeping off the attacks of this pest. (3) 
Good cultivation and a liberal dressing of the most suitable 
manures “ has been found serviceable; and the application 
of liquid manure will save a crop even when badly 
infested.” 

Cure. —(1) Probably band-picking is the most effectual 
remedy. “ Children should be encouraged to catch the 
butterflies (as well as the caterpillars) and crash them, 
and not bo blamed for killing the ‘poor little pretty 
butterflies.’ ‘ Handsome is that handsome does,’ and the 
converse to this is, in the same sense, equally true, 
‘ Ugly is that ugly does.’ ” (2) Syringing the plants with 
weak solutions of salt, soap-suds, or lime is said to destroy 
these caterpillai*9. (3) Watering the crops with a solution 
of iron sulphate (2 per cent.) destroys the larv» of Pontia 
brassicoiy and is beneficial (as a plant-food) for cabbage 
plants. (4) In the United States kerosene emulsion has 
been used for destroying the larvce of the cabbage butter¬ 
fly (Riley’s Insect Life^ vol. i. p. 27). 

The Small White Butterfly (Ponfia rapm^ Pieris 
rapes) and The Green-veined White Butterfly 
(Ponfia napi, Pieris napi). The eggs of both these 
butterflies are laid singly on the underside of the leaves 
of cabbage plants. The larva of these butterflies are both 



MISCELLAKEOVS CnOPS. 


i:^7 


of a gi-f-eii colour. Tlioso of I’untia rapa- have rows of 

yellow S).0ts nlnn- eacl. si.le, while tiioso of 7'oii//./ wtpi 

are of a re.hlish lino. The puiuf of /*. rapiv are a fleshy-- 
hrown colour, sjiottc'l wltli hlark, wliilo llioso of /. 
mtpi arc pale ■(reeu or yellow with luowii tips. The 
perfect insects measure about two inches across the 
win;;s. The anterior win^^s of the ‘■Small White aio 
white with hlnckish tips, ami two hlack spot.s on each 
wiij«. Tlie posterior win-^s are white above ami yellow 
below. The anterior pair of the “ (ireen-veine.r' are 
white with tireyish tips ami veins. Ilioio are also two 
hlack HpMs nearly in the centre of each win*'. The umler 

snrfaco of the anterior win^^s is yellow with ilarker veins 

ami si>ots. The posterior win,!;s are white above ami 
leinnii-yellow below with ^rieenish-coloure-l veins. /'. 
hroHsivir, i\ rnpn-, ami 7'. >,np{ all fee-l nj-on turnips as 

well as cabbages. 

Erctrntion ami f,’»rc.-See those nlrca-ly reco.nmemle.l 
for Eontia hya^mirtr. 

The Turnip Moths, alroa<ly .Ioscribo.l, also attack 
e^aliha^o plants. 

The Cabbage Moth {Alaunslra hrassira ) vies with 
the cabbage huttcrilios in the injury which it .loes to 
oleracoous jilants. The moths are of a biown coloui, am 
the anterior wings are marked with black streaks. I lie 
jKisterior wings are brown with a greyish ba.se. The eggs 
are lai-l on the leaves, where they are hatclicd in four or 
five days. The lanw (which feed upon the host-plants) 
are green, with du.sky stnjies on tlic back, and dingy 
yellow ones on each side. W lien fully groun, the Innu 
are about an incli and a quarter in lengtli. Ihej turn to 
the pupal stage in the earth, where they hibernate until 

the following summer. 
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Prrvrnfiou .—Pieviously infested Imids should bo treated 
witli gas-lime. This desti 03 's tho brown pupa> and pre¬ 
vents anj' raisehief belngdono during the following season. 

(1) Hand-])ickiug (bj' children) is one of the 
mo.s tetfcctual reinedie.s. (2) Poultiy cat tho j)Up8B, and 
are thorefore of service in clearing the ground of this pest. 
(3) Soot, salt, and suljiliur aro useful top-dressings. 

The Great Yellow Underwing Moth {Noctua 
}))‘on}(ha) belongs to the Xorfi(i(fn\ a group of tho Lepidop- 
frra, wliicli aro chiefly nocturnal in their habits. The moths 
make their a))pearanco in Juno; and aro known by tho 
• lark-brown anterior and j’ollow posterior wings. Tho 
eggs aro laid on certain ]>lants in July. The larva>, 
known ns surface caterpillars, aro nocturnal — feeding 
during the niglit and hiding under clods, etc., during tho 
da}’. ^Vhen mature, tho larvfo measuro about one and 
three-quartor inches long, and the colour of tho integu¬ 
ment varies from .sage-greon to brown. There is a dark- 
brown band along tlio back, w’hilo the under side is of 
a pale-green colour. Tho larva' feed during the autumn, 
and liibornato beneath clod.s of earth, etc. In the spring 
(after feeding for a short time) theso larva? construct 
earthen colls, in which they turn to rod pupa?. TliO pup® 
aro transformed into moths in Juno or July. 

Prevention. —(1) Burn sucli weeds ns bittoi'sweot and 
docks, as tho cnterpillai's of N. pronuba food on theso 
plants as well as on tho varieties of cabbage. 

(2) Tho rook, jackdaw, chiff-clinff, blue-tit, and other 
insectivorous birds desti*oy theso fam pests. 

Cure. —Gas-lirac, tobacco-water, soft-soap, limo, soot, 
quassia, quicklime, and sulphur have been pi'cscribed as 
remedies. 

The Boll Worm {Ilcliothis armigera)^ which is the 
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larva nf one of tlio Xoriuidtr, causas cousi.lorablo ilamas;o 
to tho cotton, corn, lo^uminons, oleiaocon«, ami otlicr crops 
of tho United States. It is only found to a very limite-l 
extent in the south of En^^land. For further information 
see Br. RiU-y's Fourth Ihport of Eutinuototjkol Couimi.s- 

pi>. 35U-38I, and i.i.v.rf IJf' , voi. i. j., 331. 

The Cabbage Plant-Louse {A(>his hrassim) is one 


of tho so-called “peon ilics,” and has a somewhat similar 
life-history to those already de.scribcd. These aphides 
‘ do much harm by insertin;,' their suckers in the jdants 
and drawing away the jtii<'es; and also causing a much 

<lefonned and diseased growth. " 

I*rrrrnfio)i.—A good system of cultivation, and a lil)er:d 
use of tho most suitable manures, is a means of le.ssening 


the destructive j-owers of this insect. 

Curc.~0) Toimlressings of lime, soot, ami sulphur are 
reconunended as remctlies. (2) Drenching the iufostotl 
plants with a .solution, containing one part of ammoniacal 
or ga.s-li<iuor and twelve of water, completely destroys 
tho cabbage aphis. f3,t Solutions cmitaining tobacco, 
soft-Hoaj), ami (juassia, are .said to have a like ctVect. (4) 
Idannring the lanrl with a top-dressing of iron sulphate 
(.'. cwt. per acre) has a tendency to ]tro<luce a luxuriant 
^^'rowth. and after this treatment tho plants are rarely 
attacked by tins injurious in.scct. 

The Crane Fly ('/’/>«/« o/emern). Tho gmbs, called 
leather-jackets, of this insect attack tlio roots, etc., of the 
varieties of cabbages, as well ns those of gramineous and 
other plants. 

Prevrntion and (?Mrc.—See cliapter iv. 

The Cabbage Gall Weevil {Ceutorhynrhus aulrk 
rollin) has already been described under “The Panisitcsof 
Turnips.” 
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The Cabbage Fly {Anthomi/io hrassira-) and The 
Cabbage Root-eating belong 

to tho same genns as, ami ore somewliat similar to, tlie 
beet or mangel lly alroa<ly clcseribed. The gnibs of the 
Hrst-named insect injure the cabbage plants, “by eating 
passages in the stem ami roots, and sometimes destroying 
whole Helds of cabbages bj- subsequent disease, or decay 
in wet weatlier, of tho roots and lower ]»art of tho stalk." 
Tho whitish grubs are devoi»l of legs, and measure about 
one-third of an inch in length. Tho grubs turn to ])U])a' 
in the earth ; tho latter are then transformed into perfect 
insects in about twont 3 Mlay.s, unless the pupae are forme<l 
late in tho season, in which case they hibernate until the 
following spring. There arc several generations tinring 
the .summer and autumn. Tho grubs of A. rodicinii are of 
a yellowish colour, and feed in tho roots of tho cabbage 
ami other oleraceous plants. The perfect insect has a 
slender, pointed abdomen. In this j>oint it ditfers from 
A. wliicli has a more or less rounded abtlomon. 

JWi'fntion. —tl) Rotation of crops. Farmers and mar¬ 
ket gardeners should not grow cabbages on the same ])lots 
of laud season aftor season. (2) Dressing the land with 
snporphosjilmte of lime has been recomnionded as a means 
of prevention. 

Cure, —(1) T.»ime-water is stated to destroy the maggots 
of those two dipterous flies. (2) Lands previously infested 
witli tlmso insects should bo treated with gas-lime or 
quick-lime. 

Clubbing in Cabbages {Plnsmodhphora hrassictv) 
has already been described in chap. iii. Some agricnl- 
turist.s and entomologists still believe that clubbing in 
cabbage.s and other bmssicaceous plants is duo to tho 
attacks of insects (!). This is a mistake, for true club- 
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bin- is uiKloubte-Uy <luc to a fungus belonging to tlio 
Mlp-otnyaUs. On the other han.l, c(Mt;un wail'bko 
excrescences arc luoilucod on the roots of turnips au'i 
cabbages by a small weevil {Ccutorhy^ichus .suiciiulh:^)] 
but these outgrowths arc ■piito distinct from the true 

club-root. . 

Pn enttion ami C«rc.-Sco umler the heading ol ‘ llie 

rurasites of Turnips." 

The Mould of Cabbages (J*cfom}.'<pofa jmra.atica) 
belongs to Ihosame genus as the potato-disease fungus, 
and has a somewhat .similar life-history. The myceUum, 
which is provided with haustoria (suckers), iniests the 
interior of the leaves of cabbages, and produces con- 
idiophorcs (bearing conidia), which pass through the 
stomata on the under surface of the leaves. The patho- 
logical action of this fungus is to produce putrefactive 
changes in every part of tlio leaf which comes in contact 
with the mycolinm. The conMiophorcs {unlike those ol 
Pcronosponi i„ft.-ila,m) have a tendency to twist, and 
therein agree with another fungus, P. tjaiinlioniformtu, 
describwl later in this chapter. The conidia of the “ cabbage 
mould” gormiiiato on various cruciferous plants; and, liko 
/'. infetstami, this cabbage fungus produces oospores (rest- 
ihg-spore.s) of a yellow-brown colour, which hibernate for 
several months. P. paranitica is common in tlio summer 

and autumn. 

Pirvcntion.-{l) Destroy all the stumps of previously 
infested crops. (2) The farmer or market gardener should, 
as far as possible, destroy shephenra purse, whitlow grass, 
jMinnycrcss, coral root, hairy bittorcress, and many other 
weeds, for bolli the oospores and the mycelium of tins 
fungus are to be found on these plants, as well as on cab¬ 
bages and turnips. 
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Cure .—See those already described for destroying I*, 
infestans (the potato-disease fungusV 
The Fusisporium of Cabbages {Fuaisporhnn 
f^i(mnfiacuiii) has a similar life-history to F. .vo/ont 



Fig. n, WujTE Kust FitNocs or CAimAOEs (Cystopus candidiis), 

A. MyccUvim l)onrinjc conidlh. x 105. 

n. Conkliiiai (zoofiiHiranKium) iirodQciDi; zoilrtiiorcs. x 105. 

e. O.*j{onn>ni (1) ftnd antlicridimi»( 2 ). x 105. 

I>. Oiisporo (rcstintf-Aporcfi). x 1H5. 

K. Innor invnibrnnc of ooajwrc contaiatng zoospores, x 105. 

P. /ooHporcs. X 105. * 

i<and/, ZodsporoB (rcrraiimling. 

(Uo^ni^rntioriA occordui^ lo Z*i$ti.) 

already described. It infests the leaves and stems ot 
the host-plant. 

The White Rust of Cabbages {Cystojtus candidus, 
Fig. 4<) causes no inconsiderable amount of damage, in 
certain seasons, to cabbages, cauliflowers, and allied crops. 
This disease is known by the swollen leaves, stems, etc. 




(of infested jdauts), ^vlucll become marked witli elongated 
white spots. The mycelinm of ('.caudidti.s lives amongst 
the intercellular spaces ot the host-plant: and, like that 
of Pevonospom pnrasifha, is provided with haustoria 
(suckers). When a white spot or sonis of C'l/stopus Is 
examined under the microscope, chains of oval-shaped 
conidia are seen rising from an embed<lc‘d mycelinm tlig- 
47 A). The granular protoplasm of each conidium gives 
rise, on a damp surface, to a number ol secondary spores 
(zoospores) j>rovided wiili cilia (Fig. 47 B). Altera fiino 
the cilia disappear. The zoospores germinate and repro¬ 
duce the mycelium and its accompanying conidia and 
secondary spores. By the continual reproduction of the 
mycelium and zoospores, the disease is propagated from 
leaf to leaf and from plant to plant. The mycelium of 
also gives rise to antheridia and oogonia (Fig. 
47 C), or male and female organs respectively. After 
fertilization, each oogonium produces oospores, rest- 
ing-si)orcs (Fig. 47 D). Before the oosjiores are ripe 
several months must elapse, and the ripening process goes 
on within the tissues ol‘ the host-plant. In fact, the fer¬ 


tile oospores hibernate until the following si)ring, when 
they “ germinate on the ground during wet weather.” 
Tlio protoplasm of the oospores gives rise to zoospores 
(Fig. 47 E and F), which ultimately reproduce the “ white 
rust” mycelium, and its accompanying conidia on the 
young leaves, etc., of cabbages and allic<l plants. “ No 
doubt the little motile zob.spores are carried through 


moist air by currents of wind, and distributed in every 


direction throughout the country.” 

p,cve 7 ilion.—(.l) Destroy, as far as possible,cruciferous 
weeds, especially shepherd’s purse. (2) Destroy all in¬ 
fested stumps, etc. (3) Rotation of crops tends to lessen 
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the ravages of Cyatoims and other parasitic fungi. (4) 
Top-dress the land (wlien the plants aro young) with half 
cwt. of iron snlpl>ato mixed witli 5 to 10 times its weight 
of sand or dry earth per acre. This dressing prevents 
the attacks of “ white rust/’ and is most beneficial as a 
plant-food. 

Cure .—Water the infested plants with a solution of 
iron sulphate (1 to 5 per cent, solution) at the rate of 2 or 
d gallons per acre. 

(3) The Parasites of Celery grnveolvns). 

The Celery Stem Fly {Piophiln apii). The larvte 
of this dipterous fly feed within the stems and leaf-stalks 
of celery plants. The cream-coloured larviu are devoid 
of legs, and turn to pupm within the host-plants. The 
thorax and abdomen of this fly aro black, while the head 
is of a brown colour. P. ajn'i is about half an inch across 
the extended wings, which aro almost colourless. The 
lly makes its appearance in May, and there aro two broods 
during the year. 

Pirvvnfion. —(1) Destroy infested stems. (2) Top- 
dress the young plants with soot or a mixture of slaked 
lime and soot. 

The Celery Leaf Miner {Tephritis onopordinis) 
has already been described as n “ parasite of parsnips.” 

The Red Rust of Celery {Puccinia ajni). The 
early stage of this fungus is known as Uredo apiiy or 
“ red rust ” ; and the later stage os Puccinia apii, or the 
“ black mildew ” of celery. The fungus is allied to, and 
has a somewhat similar life-history to, Puccinia graminis 
already described. 

Prevention. —(1) As Dr. M. C. Cooke proved the disease 
to be hereditary, seeds from infested plants should not be 
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sown. (2) As far as possible, all umbclliferoxis weeds 
sliould be destroyed. 

C’/or.—See those under the hea.linj'of pKCvinio <jr(t- 
in i n !s. 

The Celery Mildew {Piiccinf'n ht rarlt:i), like the 
preceding fungus, belongs to the l.rediin'n’. It some¬ 
times infests celery plants. 

Prcvntdoii. —(1) Destroy all umbelliferous weeds, espe¬ 
cially cow-par.snip {Ifirachum sjdtondi/liinn), and wild 
chervil (Anthriscus rrn’folitnii). (2) Sow perfectly 
sound seeds. 


(4) Tiik Pakasites of Cucumhehs (Ciirvun's sidira). 

The Cucumber Eelworms (Tijh nchiis nicumcrts?) 
belong to the Ant/uillulidw, or “thrend-wonns.” They 
aro said to destroy the roots and rootlets of cucumber 

plants. 

The Cucumber Thrips {Thvips ctinimcvhf) ohen 
causes considerable damage to encumber plants. It bc- 
long.s to tlio same genus as Thrips cvnudinvi already 


described. 

The Cucumber Root Fung\\% {Ustilagocucnmins, 
Fi«- 48) was discovered by tho author infesting the roots 
and rootlets of Ctic.innis saiivft.^ During tho summer of 
1887, Mr. E. F. Crocker (a market gardener, of Ham 
Green, Bristol) sent tho author a largo number of tho 
roots of cucumber plants, with »pf'culiar knot-liko 
bodies” upon their extonial surfaces (Fig. 49); and from 
a quantitative estimation of tho nitrogen contained in 
these “ swellings,” and in tho roots proper, the author was 
at first inclined to boliovo in tho hypothe.sis of Dr. 


• Proceeding* ttoyal Society oj Edinburgh, vol. xv. 


p. 403. 
L 
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Tscliirch, applying to the outgrowths on the roots of 
Cucuinis, Tschirch {Jicrichfc th'r Dciit.schen liotanischcn 
Gesdhchaft^ Heft 2, 1887), in describing the root-tuber¬ 
cles found in tlie I^giuninosw, stated tliat most probably 
they were storehouses for nitrogenous compounds—these 
compounds being subsequently used up in the ripening 
of the seed. On submitting the nodules, roots, etc., of 



Fig. 48. —Boot op CocuuBEn 

Infested with one of the U8lilnRlnen«, cimsinR nothilnr out-growths. 

(Nat size.) 


CvcKmis to chemical analysis, the following percentages 
of albuminoids wore obtained :— 

I- n. III. 

Albunnooias (nitrogenous substances) in nodulos 20-24 19-9G 20*51 
„ in roots (without nodules) . . . 1-92 2-00 2-00 

in stems and leaves. 3*21 8*24 3-30 

Although the analyses appeared to support Tschirch’s 
idea, it was soon discovered by a microscopical .study of 
the roots, that the nodular outgrowths wore duo to a 
parasitic fungus belonging to the Usiilaginca>^ov the same 
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''roup of which tho “ «muta ” are important members. 
Fij'. 4i) represont.s a ti-ansverse section of a root with 
nodule. In very thin sections under lii^'h power, tho 
ncKlule.s are seen to bo tilled witli hypha3 anti spores. Tho 
spores of this funf'us are more or le.ss v-sliapcd, an<l are 
formed by division of the protoplasmic contents of tho 
hyphal filaments which ramify in the root-tissues of the 
host-plant. Unlike most of tho member.s of tho Ustild- 
qim'fu, tlio hyplue of Uslilayo cucumcris • are not «lividcd 



Pig. IIK—TavNsvEHSB Section op Koot witd Nohole. 

(Under low i>owor.) 

by ti-ansvorso septn. Tho hyphai (which are many times 
thicker than tho cell-wnlls of tho adjacent tissues) pas.s, 
cell by coll, through the cortex of tho ro^otlot, and some- 
timo-s across tho intorcollular spaces (Fig. 50). Branching 
of tho hyplim is well marked in tho tissues of the nodules, 
and sometimes they send out lateral branches which end 
abniptly in tho cells. Tho protoplasm of the nodular cells 
after a time becomes vacuolated (Fig. 50) and filled with 
spores. Tho spores of the cucumber-root fungus are 
found in tho soils (where CucumU mliva has been grow¬ 
ing) in tho autumn and early winter, having been libor- 


* Originnlly described 03 V$ti\aso€\icumit, 
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ated by the rotting of the root-nodules. These spores 
retain tlieir vitality for months,^ and are then capable of 
attacking tlio now seedlings planted in such soils. The 
spores are easily disseminated by such agencies as air, 
soils, and streams. Usfiln<jo cucumciis produces a diseased 
condition of the wliole plant. 

Prevention. —(1) Avoid growing cucumber plants in the 
same soil season after season. (2) Sow only good health}' 
seeds. 



Fig. CO.—Spokk FonMATioN*. 
X 713. 


Cmi-c.— Water the infested plants with a 4 per cent, 
solution of iron snlplmte. The iron sulphate completely 
destroys the fungus, but does not injure the host-plant.^ 
Mr. E. P. Crocker (nh'eady mentioned) has been successful 
in destroying the said fungus by using iron sulphate. Ho 
wote the author ns follows: I planted the present house 

' Procfedingi Royal Society, Rdinburgh, vol. xv. d. 410 
’ Ibid., p. 409. 
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of cucambors ill tho second week in August (1887), and 
have used the iron suli)hato. I find no trace of disease^ 
although the plants were diseased when I first wrote to 
you in August. I have been able to cut scores ot Iruits of 
tho most splendid quality, and they have been extraordi¬ 
narily fruitful. It is the first house of cucumbers I have 
grown without disease for at least ten 3 ’cars. ’ ^ 

(5) The Pakasites of Hops {Ilumulm Uipulus). 

According to Linuaius {IJnnau Amainitat. Academ. vii. 
p. 452) hops were bi-ought to Europe by tho Goths from 
Asiatic Russia. Whether this bo true or not, their proper 
cultivation in this county* only dates from 1524.® Hops 
require a rich, deep soil, and should bo grown on freshlj' 
broken, well drained, and highly manured land. 

The Hop Aphis {Phorodon /i«mn/0» “ fij'i” 

“ hop blight,” is too well known among hop-growere to 
require anything morc than a general description. “The 
genus Phorodon, to which it belongs, is distinguished from 
othci-s of tho Aphidina: by tho honis (ontonn®) being 
haixlly longer than tho body, together with tlio lowest 
joint lieing toothed or gibbous, and the tubercles mi the 
forehead each having a strong tooth.” Dr. C. V. H»ley 
was tho first entomologist who conclusively proved that 
P. huimdi hibernates upon damson, plum, sloe, and other 
trees of the genus Prnnus. Ho says in Insect Life, vol. i. 
p. 134: "Hibernating at tho present season of the year 


‘ A Treatise on hlanures, p. 302. 

Houghlon'B Uushandry and Trade Improved, 


vol. ii. p- 457 



> Gardeners' CAroniclif, Oct. 27th, 1887; 


Insect Life, vol. i. pp. 70 


aud 133. 
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(winter), tho little glossy, black, ovoid eggs of the species 
are found attached to the terminal twigs, and especially 
in more or loss protected crevices around tho buds of 
different varieties and species of both wild and 

cultivated. From this winter-egg there hatches a stem- 
mother, wliich is characterized by somewhat stouter and 
shorter legs and honey tubes than in tho individuals of 
any other generation. Three i»arthonogenetic ^ genera¬ 
tions are produced upon Pnnitis, the third becoming 
winged. Tliis last is what Lichtenstein called tho 
‘ psoudogyna ’ or migi'ant: and it instinctivelj' flies to tho 
hop-plant, which is entirely free from tho attack during 
the devolopmont of throe generations upon Plum. A num¬ 
ber of parthenogonotic generations are produced upon the 
hoj>-plant until in tho autumn, and particularly during 
tho month of Soptombor, winged females are again pro¬ 
duced. Ihis is tho ‘pupifera’ of Lichtenstein, or return 
migrant; and she instinctively returns to tho plum. Hero 
she at once settles, and in tlio course of a few days, 
according ns tho weather permits, produces some three or 
more young. These arc destined never to become winged, 
and are true se.vual females. Somewhat later, on the hop- 
plant, the true winged male, and the only male of the 
whole series, is developed; and these males also congre¬ 
gate upon tho plum, on the loaves of which, toward the 
end of tho season, they may bo found pairing with the 
u inglesa females which stock the twigs with winter-eggs, 

• . . Each parthonogonetic female is capable of pro¬ 
ducing on ail average one hundred young, at the rate of 
one to six per day. Each generation begins to breed 


‘ Parthenogonosis is a term appUod to a function of those females 
who produce fertile eggs without proTious impregnation. 
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about the cii-hth day after birth, so that the issue irom a 
sin'^le individual easily runs up, in the course of the sum¬ 
mer, to trillions. . . . Theroforc a sin;iIo stem-mother 

may, under favouring circumstances, blight hiuidieds of 
acres in the course of two or three montlis." 

Prevention.—{\) Trees belonginj^ to the genus Peunns 
should bo thoroughly washed with lime in lK>th the 
autumn and spring. (2) The natural enemies ol i\io 
Apltufes are the larva* of the Coechuilkhe (the ‘lady¬ 
bird ’’ beetles). 

Cm, r.—The most etfectual remedy used in tins country is 
a decoction of soft-soap and tobacco (‘20 lbs. of soft soap to 
1IX) gallons of water, and then | lb. of tobacco added). Mr. 
Whitehead, F.L.S., say-s that “ the cost of washing vanes 
from thirty to thirtv-hve sliillings per aero each time i is 
done. Great care must be taken to wash every loaf umler- 
neath, and the process generally must bo repeated twice 
or even thrice.” “ Washing is done by means of a huge 
garden-engine, fitted with a pump, and a long long i n 
gutta-percha hose on each side, having a single jct, o, 
ro.c, or spmy Byrin^e, rvl.ich con bo diroCo. under ho 
louvoB and round tlic biuos, tborouKi.ly deun.n,, the 
,dants ” (Ormcrod). But uiidoubtc.lly the be^ muehme 
for this und Bbnilar purpoBOS is the Pneun.ot.c 

or Strarv.sonir.or invonto.l by Mr. G. I''- 
l,„ry. In this tnachino both li.,ui<l and sobd 

aro distrib..tod by means of a Idas, ol 
a fan actuated by the travelling wheels ol the ma h. o 
and worked up to a velocity of S.IdJU rcro u lo I 

’"T^hc Hop Flea (Ilaltica conciinia) belongs to the 

same genus as, and is somewhat .'“‘“’J,[ho 
The hop flea, or beetle, causes constdorablo damage. 
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spring:, hy piercing the shoots; au.I, later in the season, 

the white larviB feed on the “cones,” etc., of the hop- 

plant. The eggs arc deposited in the cones, bine, or 

under the cuticle of the leaves; and when laid in the 

summer they are hatched in about twelve days. The 

beetles are of a greenish-black hue, “ with a brassy tint,” 

and the elytra are dotted. According to Mr. Whitehead, 

‘ these flea-beetles hibornato in the perfect state in tlio 

groinul closo to the hop-l.ills, or iu tho hollow dead bines 

loft on the stocks, or in tlio pieces lying on tho f^rouud 
uoar them.” 

/VctTji(eo)j.—(1) Top-dress the young shoots with lime 
or soot. (2) Good cultivation and a generous use of 
manures. Tho application of nitrogenous and phosplmtic 
uiauuros has been recommoudod. 

Cure.—(1) In tho United States a solution of white 
arsenic (ai-soiiious o.xido), in the proportion of 1 lb. to 200 
gallons of water, is used for destroying the hop-flea 
(Uiloys Lm-rt Life, vol. i. p. 7(1). (2) In tho same 

country a dilute solution of Paris green has also been 
used for tho same purpose. “American entomologists 
wonder that we do not employ arsenic iu England as an 
insecticide. Paris green has been used iu America more 
o.vtensivoly tlian any other substance. As a wash, about 
a pound is put into 100 gallons of water. When used 
dry, dusted on ns a powder, about one pound is put to 
thirty pounds of flour or g^-psum, and about twenty 
pounds distributed over an acre ” ( ]Vhitehcad), 

The Hop Frog Fly or “jumpers”) 

belongs to the same genus as the potato frog fly already 
described It is a small yellowish-green insect spotted 
with black. It punctures the leaves, bines, etc., of tJie 
hop.plauts to extract tho juices. 
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Prcwulton .—Destroy ucttles and other weeds. Clean 
cultivation is essential tor Uio growth of hops. 

Cure .—See tho remedies rccouimendcil for the “hojj 
aphis” and the “ lioj* flea.” 

The Hop Bug ^Lyniis nmlKUuUimm) also sucks 
tho juices from variojts parts of the hop-plant. It be¬ 
longs to the Ilemiptirfi (plant-bugs.), and is about a 
quarter of an inch in length. Tito elytra are ot a 
reddish colour. 

Pi'cvrniion .—A thorough cleansing of tlio land after 
tho harvest greatly reduces the attacks ol this injurious 
insect. 

C’nrc-.—Syringing and dusting tho vinos with llio in¬ 
secticides already mentioned destroy Lijyiui as well as 


other hop-pcsi.s. 

The Pale Tussock Moth {Daaychiva pudibnndn). 


Tho larva of this moth is known as tho “ hop-<log. ’ It is 


of a straw-colour, and tlio incisions between .'^ino o! tho 
soginoiits arc deep black, like velvet. “ On tho lifth to 
the eighth scginents there arc dense yellow tufts on tho 
back. On tho twelfth segment a longer dull red tuft 
appeai-s.” Tho larvae (each about 1 h iueh long) feed on 
the leaves of hops and of various trees. In the autuinn, 
while on the hop-plant, they spin a slight cocoon, in which 
they turn to the iiupal stage. The pupai are transformed 


into moths tho following May. 

Prct'cnffon.—Destroy tho cocoons by hand-picking, etc. 
CTitrc'.—Syringe tho hop-vines with tho insecticides 


already mentioned. 

The Ghost Moth {IlcpUdus humuli). The larvifi of 
this motli infest tho roots of hoji-plants. They are of a 
cream colour with brown heads, and nicasuio about two 
inches in lougtii when fully grown. They turn to pupa) 
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Ill ihc i^rouud. Accordiug to Mr. Wliitcbeacl they are 
rare. 


1 n erntum.—A thorough cleaning of the land is essen¬ 
tial, as the larvae of Ihpialns feed on the roots of the 
common nettle, burdock, and other weeds. 

Chf/r.—In Germany crude naplithaleno has been used 
\\ itii marko<l success. A small quantity of this substance 
i.s placed round tlie stocks of the vines. 


The Hop Snout Moth {Ilypvna vostraliis) is about 
an inch across the e.\-tended wings, and is known by the 
snout-like appendage of the head. The larvm are of a 
giecn colour, and feed uj)on Ihc leaves of the hoi>-plant. 
They pass the pupal stage on the leaves. 


I n vcntion and Cuve .—See those recommended for the 
“ hop frog Hy ” and the “ hop aphis.” 

The Hop Wireworm {Elahy UncaUts) is the larva 
of the “striped click beetle.” The beetle is somewhat 
like E. ohscurns (Fig. 3(J B\ but is distinguished from the 
latter species by having the elytra striped with grey- 

coloured linos. The larvic of E. Uncatns attack the new 
shoots of the hop-plants, 

Prcccnfion and Ciur.—Sco under the head of “ Click 
Beetles” in chapter iv. 


The Red Mite iTttyani/c.ltns Marins)—the so-called 

red spider ” differs from the true spiders by having the 

head, thorax, and abdomen all in one piece. It belongs to 

the .same genus os another “red spider” (T. biocidatus) 

which threatens serious mischief to the plants of the 

nowly-mado tea plantations of Assam. T. tclariua causes 

considerable damage to hops, particularly in dry seasons. 

The leaves of the hop-plants “turn brown, become 
shrivelled, and fall off.” 

Cure. Mr. Whitehead recommends “ washing the 
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plants with soft soap and water, or even with pure water, 
as a remedy for these mites. Washing the plauts with 
‘ sulphur-water ’ is also an etTectual remedy. 

The Hop Mildew {Potlosphn-ra ca:>tatjni i). Tliis 
fungus attacks the hop.s of England, France, Germany, 
Austria, Belgium, Holland, and the United States. It 
“frequently <lestroys the crop of hops entirely in some 
grounds: and this is often accomitlished with wonderful 
celerity. A few mildewed cones may bo noticed in a 
plantation; an*l before the crop is ripe, or can be pickcl, 
the whole may bo reduced to mere l)lackoned lum])S of 
rubbish by tlio work of tlic fungus.’’ 1*. i belongs 

to the group Ancomycctcs^^ and Do Bary {Vcryliichniflf 
Morjfholoyic und Jiivloyic thr PHzc) refers it to the 
division Enjsijduo’. Therefore it i.s closely allied to the 
pea mildew {Eri/sijtlie Mftrtii) described in chajiter ii., 
and has a somewhat similar lifo-historj’. 

Prevention. —(1) Destroy dandelion, groundsel, daisy, 
and other weeds belonging to tho ConiffOi<it<r, as Poifo- 
tfpha-ra lives upon these plants, as well as upon hops. (2) 
“ Hop bines from infested jdauts should be bvirnt, in or<ler 
to destroy the rcstiug-sporcs upon them.” (3) Mr. White¬ 
head recommends dressing the land with ([ujcklimo or 
soot after an attack of mildew. (4) Avoitl planting “ sets ’’ 
from mildewed j)lantations ; but if infection is suspected, 
tho “sets” should be dipjjcd in a solution of iron sulphate 
(2 per cent, solution). 

C'«rc.—(1) A solution of iron sulphate has been used 
in Franco* as a remedy for the vinc-discaso caused by 
Oidium Tnckeri (tho vino mildew). As the vitio mildew 


* Tho 8i>oroH aro in an ascus. 

^ UulUtin de Ut SoeUU Agronomique (Qironilc), ISSS. 
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IS allied to the liop mildew, a solution ol' iron sulphate 
might prove a cheap remedy for this pest. The solution 
could easily bo distributed by the Strawsonizor. (2) Sul¬ 
phur has long been employed for destroying the hop mil¬ 
dew. From 45 to Go lbs. of “ flowers of sulphur ” per acre 
should be distributed, if possible, in hot and di 7 weather. 
The sulphur should bo distributed by means of the Straw¬ 
sonizor. For the distribution of insecticides and fungi¬ 
cides on ground crops, as well as hops, vines, etc., the'^o 

IS no bettor machine than the Strawsonizor or Pneumatic 
Distributor. 


(G) The Parasites of Lettuces {Lactuca saliva and 

Lactuca altisshna). 

The Lettuce Fly {Anthomyin lactuca') is allied to 

the onion fly already described. The female lays her eggs 

amongst the flowers, and when hatched the larva) feed on 
the seed. 

/‘rcrcn/ion.—(1) Burn the refuse from infested crops. 
(2) Infested seed should be cleared from “ the pupm or 
little brown fly-cases ” of this parasite. 

The Lettuce Root Fly (Aphis hicfuca:^ as its name 
suggests, seeks the juices of lettuce roots. It is of a 
yellowish-green colour, and measures about one line in 
length. The attacks of the insect are recognised by “ the 
l)lants drooping suddenly without any evident cause.” 

Cwrt’.—(1) “Drenching the groimd round the lettuces 
with strong soaji-suds, soap-suds and tobacco-water, and 
lime-^ater" is recommended for this purpose. (2) A 
dilute solution of crude carbolic acid has also been recom- 
inondsd for tho samo purposG. 

The Heart and Dart Moth (iVochso exclaimlionis) 
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The larv® of this moth (already described) feed on the 
roots of lettuces. 

The Lettuce Mildew {Pn-onos}>ora <j(intjUonif<>i mts^ 
Fig. 51) produces pallid patches on lettuce leaves, ami in 
bad cases summer lettuces aro quickly reduced to ])U- 
trescent masses.” The conidiophores ot this fungus are 



Fig. 51 ._Lrttocr Mildew {Peronospora ganrfUomformit). 

A* A copitUophoro tkud conidiA. 

X ulacn* C. utid ^ oc.). 

flattened and slightly twisted (Fig. 51 A). Each tormmal 
branch has a cup-liko expansion bearing on nunuw 
spicules from three to five conidia* The conidia germioa e 
ui>on the leaves and give rise to mycelia within and upon 
the host^plant. Like Peronospora parasitica and other 
species of the Peronosj^orca-, the lettuce mildew produces 
oosiiores (Fig. 51 B) which hibernate “ in the old rot mg 
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stems of lettuce plants which have been destroyed by the 
funj^is.” 

Pn vcution. —(1) Burn infested lettuce stumps, etc. (2) 
Destroy groundsel, nijiplewort, corn sowthistle, and other 
weeds. 

Cu)'(’. \\ ater infested plants with a solution of iron 
sulphate (2 per cent, solution). 

(0 The Parasites of the Tomato {Lycopcrsicum 

cscxdcntiim). 

The Tomato Eelworm {TyJenchus like the 
various “ celworms ” already described, belongs to the 
AuyfuUulida'. It attacks the roots and rootlets of L. 

fsnilcntuiu. 

The Dodder {Cuscutn trifoIii\ already described as 
a parasite of clover, attacks tomato plants. 

ririrnthn and Cior.—See chapter ii. 

Peronospora infestans also attacks L. cscidcntum^ 
especially when grown out of doors. 

Prevention and Cnrc.—See the treatment of the potato 
disease in chapter iii. 

Chlorosis of Tomato Stems and Leaves. Toraato- 
growera are well aware that the leaves and stems become 
spotted or blotched. This is not duo to the attacks of 
fungi or insects, but indicates imijerfoct nutrition. 

Prevention and C/nr,—Use dressings containing kainit, 
nitrate of soda, superphosphate of lime, and iron sulphate. 



CHAPTER VI. 

CONCLUDING REMARKS. 


An we have dealt with many micro-objects in tlie fore- 
Roing chapters, a few details concerning the microscope 
and its accessories may be interesting ami nseful to those 
who may wish to study in a practical manner the various 

objects mentioned in this book. 

The Microscope.—For tho investigation of parasitic 
fungi and farm insects a good microscope is essential; and 
there are several manufacturers in England and on tl.e 
Continent who make instruments that aro well a.lapted 
for such work. Tho microscopes of Carl Zeiss, of Jena 
(whoso instruments aro sold by C. Baker, of 243, Holborn, 
London), aro strongly recommended for 8tu»lents and others 
who are desirous of purchasing first-class instruments. 
Zeiss’s large microscopes aro suitable for the complete 
investigation of all tho organisms mentioned in tho foro- 
going pages. Messrs. Bock, of 08, Cornhill, I^ndoi^and 
Messrs. Powell and I^aland, of 170, Euston Road 
Tmndon, are also manufacturers of goo<l microscopes. A 
suitable cheap microscope is made by Zoi.ss at about £3. 
All the higher objectives aro available with this instru¬ 
ment (No. vu.), on account of tho fine quality of the 
micrometer movement. Beck’s “ star ” microscope i.s also 
a good cheap instrument. 

The Objective is tho most imporUint part of tlio 
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inicros(;o])o, and it is necessary to have good lenses to 
do satisfactory woi k. Tlie ]) 0 wei>« chiefly required for 
the cniomoloyical portion of the subjects herein treated 
are the following:— 

Zeiss s Objectives. Eneilish Ohjectivei, 

or 3 inches focal distance. 

.. 1 

.. i .. 

•• I •• M 

These lenses magnify from about 20 to 200 linear dia¬ 
meters witli the lowest oyc-pieco (A, or No. 1). For the 
examination of fungi and diseased vegetable tissues (in 
addition to tiie above objectives) Zeiss’s E and H, or an 
English ’ inch and inch, are necessary. To make out 
tlio nuclei and cili.a of the smallest zoospores, etc., it is 
essential to bo provided with a still higlior power, such 
as Zeiss’.s oil-immersion lens, which the author can 
thoroughly recommend. It lias a perfect definition, and 

ovorything tlicro is to bo seen can be made out with this 
lens. 

The Eye-piece.—Zeiss’s Huyghonian eye-pieces Nos. 
1, 3, and 5, or the A, C, and D of English makers, are very 
useful for the economic biologist. 

Illutnination.—Daylight is the best light to use for 
the study of parasitic fungi and other transparent objects. 
But in the winter and for opaque objects (small beetles 
and other insects) a paraffin lamp is essential. "The one 
thing requisite in a lamp is that the flame is steady; this 
depends on the wick fitting properly.” For the examina¬ 
tion of opaque objects it is necessary to be provided with 
a stand condenser.* 


' A description of the stand aud sub-stage condensers will be found 
in manuals devoted to the mioroscope. 
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Apiuin yraveoUiu, 144. 

Aptera, 4. 

Arachnoidea, 67. 

AuuuTnsoT, 110. 

Arsenic, 152. 

Artificial fertilizers, 62, 158. 

Asci, 29. 59, 106. 

AtcomyceUi, 165. 

Asparagus beetle, 133. 

Aeparagus officinalU, 133. 
AKsimilation, 29, 44, 4$, 72. 
Athalia rpimiruni, 69. 

Avena elatior, 95. 

„ fatua, 117. 

„ Jlaveecent, 96. 

„ pubeicenM, 95. 

„ KKiva, 99. 

Awnless," 115. 

Bacterium allii, 41. 

Basbu, J. G., 56. 

Barberry bush, ISO. 

Barley, Fasuiix>rium of, 81. 

,, parasites of, 77-83. 

„ smut of, 83. 
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Bvsri.vN, Dr.. II. C., 118. 

•• Battledore.” 115. 

Bonn aphis, ‘.I, C3. 
beetle, 12. 

beetles and foreign seed, 13. 
brand, Id. 

,, mildew, IG. 

,, parasites of, O-IG. 

Boan-root fungus, 1-1. 

Ik-an weevils, 14. 

Bees, humble, 12. 

Beet carrion beetle, 35, 40. 
Beet-leaf rust, 3t>. 

Beetroot, })arasites of, 33-3G. 
Beetroots, uematoids of, 3G. 

Bent grass, 110. 
lii rberis vulfuiris, 130. 

“Bere,” 11.5. 

Beukei-ey, Bev. M. J., 51, 53, 
97. 130. 

BERNAno, M., 93. 

Jlein maritinui, 30. 

„ vHlijari!<, 39. 

Bote do la Vierge, Gl. 

Black-fly, 9. 

Blncks, 70. 

Bladder-brand, 125, 

Blue-lit, 78, 138. 

Boll worm, 138. 

Bombua t^restria, 12. 

,, lucorumy 12. 

Book, object of, 1. 

Books on inioroscopo, 1G2. 
Jtora«;inacetr, 127. 

Braaaicd oleracea, 134. 

„ rapa, fil. 

Broom, 22. 

Bruchua pranann<y 12. 

„ piai, 26. 

Brush-harrow, 85. 

Buckwheat, as manure, 34,36, 91. 


Buckwheat beetle, 83. 

„ eelwonn,83. 

„ parasites of, 83-84. 

{ Bunted grains, 125. 

Bunt of wheat, 124. 

Burning refuse, 44,45. 46. 47. 48, 
5G. 58. Gl. 67. 90, 95. 101, 
11(5, 120, 138, 158. 

Butterfly, green-veined. 136. 

,, large white, 134. 

„ small white, 136. 

Cabbage fly, 140. 

„ gall weevil, 139. 

,, moth, 187. 

„ mould of, 141. 

„ parasites of, 134-144. 

,, plant-louse, 139. 

„ root-eating fly, 1-40. 
Cabbages, olubbiog in. 140. 

,, Fusisporium of, 142. 

„ white rust of, 142. 

Calandra granaria, 102, 107. 

,, oryza, 102. 

„ j)almarum, 102. 

Caheoria ehanopodii, 133. 
Calwer, Db., 84. 

Carltlb quoted, 76. 

Carpels, 23. 

Carrot fly, SC. 

„ milliped, 88. 

„ moths, 86. 

Carrots, parasites of, 36-39. 
Carbdthers, W., 119, 130,131. 
Ceefdojnyia daatructor, 111. 

„ (rfttci, 116. 

Celery leaf miner, 144. 

„ mildew, 146. 

„ parasites of, 144~145. 

„ red-rust of, 144. 

„ stem fly, 144. 
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Cellulose, 2. 

CfphtiA pifi/utifitt, 80, 90, 107. 
Crrotloma xijlosl^lla, 07. 
Ctutorhijnchut tulcicollii, 65, 139, 
141. 

“ Chaff-red.” 115. 

CHiVKE-LEiioy, M., 132. 

Chives, 40. 

Chlorophyll. 2. 

Clilorop$ uenioput, 78, 80, 107, 
113. 

Chlorosis, 158. 

Cliromot^enic fungus, 98. 
Chrijiomf lida, 48. 

Cilia, 48,63,74. 

Claspers of Hessian fly, 113. 
Clavicfp* purpurea, 96, 103, 104. 
„ „ 90. 

Clean cultivation, 66, 75. 

Click beetles, 88. 

Clover do<ldcr, 20. 

„ celworms, 17. 

,, mildew, 22. 

,, j^arasites ol, 16-21. 
“Clover-sickness,” 17, 19, 22, 
21 . 

Clover weevils, 16. 

„ white worms of, 20. 
dabbing of turnips, 72. 
Club-root, 40. 

CoceintUidte, 64, 151. 

Cockchafer, 86, 110. 

Cocksfoot grass, 95. 

CiMllniu* niger, 80. 

CuUopttra,5, 86, 110. 
“Colliers,” 9. 

Colorado beetle, 48. 

Corofrey, 127. 

Compotitet, 155. 

Conceptacles, 29, 106, 106. 
Concluding remarks, 16ft-l63. 


Conidia. 22. 28. 46. 48. 52. 58, 
71. 81. 97. 100. 104, 141, 142. 
Conidiophorcs, 22. 23. 44, 48, 52. 
5ft, 141. 

1 Conjugation, lol. 

^ Coutinental clover seeds. 22. 

20 . 

' Cooke. l>a. M. C.,96. 130. 141. 

Copper arsenite, 49. 

. ,, sulpbale, 57,83, 85, 100, 

■ 101. 125. 

I Corn fly, ribbon-fooled, 78. 
j ,, moth, 110. 

,, Buwfly, 80. 

^ „ Ihrips, 108. 

, weevil, 107. 

Coronated mildew of grass, 9 I. 
Cow-]>arsnip, 39. 

Crauo Hy, 84,139. 

Crested dogstail, 95. 

Criocerii a^paragi, 133. 

CnoctCKn, L. F., 145, 148. 
Cruciferous weeds, 62, 75. 
Cucumber-root fungus, 145. 

„ Ihrips, 145. 

1 Cucumbers, parasites of, 145-149. 
Cucuinu solifti, 145, 147. 
Cultivation, good, 44, 85, 90, 95, 
109,139. 

Cure for clover-sickness, 20. 
“Curl.” 61. 

CuBTis, Db. J., 14, 46, 07, 70, 121. 
Cuseuta tri/olii, 20. 

CynosuruM eri$tatu3, 95. 

Cyttopus eandtduf, 142. 

Dartyli* plomcraM.05. 

Daddy long-legs, 84, 139. 

Dallas, W. 8., 136. 

Dandelion. 84. 

Darnel grass, 95. 
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Darwin, C.. 7, 55. 

Datfichim jiudibiinda, 153. 
Death’s-Load moth, 49. 

DeBary, Dr., 51, 127,130. 
DeCandorle, a., 14. 83. 

Deep plonghing, 81.117. 

Deep troDchiuR, 44. 
DELACHAnix»Nxy, M., 57. 93, 131. 
Drpretfaria ciciitflla, 38. 

(iaueella, 38. 

.. dfprfttflla, 38. 
Df.vaine. Dr.. 18, 118, 
Diamond-back moth, 67. 
Dimorphic fungus, 130. 

Diptera, 5. 99. 112, 140. 
Disease-proof potatoes, 55. 
Diseases of gramineous crops, 
77-152. 

Diseases of leguminous crops, 
0-32. 

Diseases of miscellaneous crops, 
133-158. 

Diseases of root crops, 32-76. 
Docks, 83, 138. 

Dodder, clover, 20, 68. 

Downy oat grass, 96. 

Draining the land, 20, 86, 94, 95, 
98,106, 109,120, 124, 127, 131. 
Drosophila Jiava, 67. 

Ear-cockles in wheat, 118, 

Early sowing of cereals, 116. 
Edoson, G. W., 16, 181. 

Eelworm, buckwheat, 83. 

.• of grasses, 86,103. 
Eelworms, clover, 17. 

onion, 40. 

H vitality of, 18. 
Elaterida, 88. 

Elater Hneatiu, 88, 164. 
obsairus, 88,164. 


Elater sanpuineii*, 88. 

,, fputator, 88. 

Elytra. 26, 31, 48. 

Encliytraus Duchholzii, 20. 
Ephedrus plagiator, 77. 

Ephfstia kukniella, 110. 

Ergot, 96. 

a variety of, 96. 

Ergoted fodder. 106. 

Ergotism, 96,106. 

Ergot, prevention of, 96. 
Erysiphe {iraminis, 95, 121. 

,. ilartii, 16, 28, 29. 
Etton winter beans, the, 15. 
Eupelmus karschii, 114. 
Eupteryx pieta, 152. 

tt solani, 51. 

Euryseapm saltator, 114. 
Eye-piece, the, 160. 

Eyes of insects, 5. 

False wireworms, 14, 38. 
Farmyard manure, 80. 
Fertilization, 64. 

Festuea elatior, 95, 119. 

„ pratensis, 95. 
Finger-and-toe, 72. 

Fiorin grass. 119. 

Firing stubbles, 116,117. 
“Flax-seed,” 113, 116. 

Fly, onion, 40. 

„ parsnip, 47. 
turnip, 61. 

Foreign seed, bean beetles and, 
13. 

Foavlur, Ret. Canon, 110. 

Frit ay, 99. 

Frog ay, potato, 51. 

Fungi, parasitic, 2. 

saprophytic, 2. 

Furze, 22. 
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FutUporiutn aurantiacum, 142. 

rfi/mora0i, 125. 

,, hord^i^ 81, 90, 125. 

,, loin. 06. 

Fusisporium of barley, 81* 

„ of rye-gragft, 90. 

Ftuiiporium solani. S8, 81, 142. 

Oaillot, M., 03, 131. 

Garlic rtist, 45. 

Gas lime, 27, 47, CO, 09. 81, 85, 
88, 90,110, 118, 121, 128, 138, 
140. 

Gas^liqnor, 88, 139. 

Gemmation, 101. 

Ghost moth, 153. 

Glumes, 118. 

Glycerin jhiitnn$. 96. 

•• Golden drop,’* 115. 

“ Golden melon,*’ 115. 

Goltesluinmchen,’* 01. 

Gont fly, 78. 

Grain aphis, 77, 84. 

Grapholitha pinana. 2*5. 

Grass blight, 95. 

OrasS'Oulm smut, 91. 

Grasses, cehvonn of, 85. 

„ iiifcatod, 80. 

,, parasites of, 84-98. 

Grass weevil, 86. 

Great yellow undorwiog moth, 
1.38. 

Green manoring, 91, 121. 
Oreen*voioed butterfly, 136. 
GairFiTiis, A. B,. 15, 86, 54, 50, 
66, 75,82,92,98,101,102,122, 
131,134,145. 

Ha^^crel, B., 74. 

Hair grass, 95. 

Hairy bittorcress. Ml. 


HftUeres, 99. 111. 

//#i/(ica coucinftn, 151. 

.. iirivorum. 01 . 

I{nl(ici(hc. Cl. 

Handpicking, 50, 69, 8 , 13^, 
16^, 153. 

Hardening sections, 161- 
Hardy varieties of i>olalo, 51. 

I! MIRER, A., 20. 

Harvest bug, 07. 

Haulm fly, 78. 

Ilaiistoria, 28, 111, 143, 
Havenstkin, I>n.. 17. 

Heart and dart moth, 03, 150. 
Ilrliothis armiytra. I3*i. 
Ilemiptrra. 4, 5. 

Henbane, 56. 

hiifniifi, 1.^3. 

Ileraclrum $phondyliuif^, 145. 
Hermaphroditism, 5. 

Ilctprridft. 91. 

Uap^nn /inra, 91. 

Hessian fly, 111* 

Hctercecious fangus. 130. 
fIfUrodera Seltnchti. 86 . 
Hetcroptera. 183. 

IIolcuM fanafiii, 86, 114. 
Homopterous insects, Cl. 

Hop aphis, 149. 

„ bug, 153. 

„ flea, 15U 
frog fly. 152. 

„ tuildew, 154. 

„ suont moth, 154. 

Hops, parasites of, 149-15G. 
Hop wireworm, 154. 

Ilordfum dUtiehum, 77. 

Mumblo bees, 12. 

IlumuUn fupu/us, 149. 
Hymeninm. 60. 
llj/iiunopUra, 80. 
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lli/pina rostmli^, 154. 

Hyplife. 2. 24. 28, 45, 47. 48. 52, 
53, 60,101, 122, 124, 120, 128. 

lehneiinieniihr, 77. 135. 

Infi’stei) grasses, 80. 

>. n aualysis of, 123. 
Insectn, 4. 

Insectivorous birds, G9, 85, 88. 
lusoct life, phases of, 4. 

Insects, eyes of, S. 

mouths of, 5. 

., oviparous, 0. 

,, ovo-viviparous, 6. 
reproihiction of, 6. 
Intercellular spaces, 53. 

Irish potato fungus, 59. 

Iron sulphate (a fungicide), 10, 
22, 29. 44, 56. 58. 72. 83. 85. 
92, 93, 94, 95, 96, 101. 102. 
107, 122, 124, 125, 128, 131, 
136, 139,144, 148. 166, 168. 
7it(irtfi fiiciformis, 96. 

Jkssen, J. L., 101,102,121. 
JouLiE, M.. 93. 

Juht4 fondtnrritit, 120. 

,, pnlchdltii, 14. 

., tcrrwtm, 88, 120. 
Jumpers,” 162. 

Kainit, 20, 65, 158. 

Kerosene, 186. 

Kiln drying of seeds, 108, 
“Kinver,” 115. 

” Knopf,” 104. 

Kny, 14. 

KOun, Dr., 17, 18, 20. 83. 

Laetuca aUi$$ima, 166. 

„ satit-a, 156. 


Lady-birds, 64. 

Lamjiis, Prof., 93. 

Large white butterfly, 134. 

Larval .stage of a fungus, 122. 
Lawes and Gilbert. 19. 

Leather jackets. 84, 139. 
Leguminous crops, diseases of, 
9-32. 

lA'pidoptfra, 5, 138. 

Lfptinotarsa decemlhlcata, 48. 
Lettuce fly, 156, 

„ mildew, 157. 

„ root tly, 1.56. 

Lime, 27, 28. 37, 41. 51, 66, 71. 
78, 116, 136, 138, 139, 114, 
152. 

Lime-water. 1-10. 

Liming the land, 50. 

Lindeman, Dr. K., 27,112, 113. 
LixN.£ue, 149. 

LoUtim perennt, 95. 

„ trmiifrufiim, 95. 

Ldcas, M., 133. 

Lucerne, parasites of, 24-25, 
Lijcoptrsiam esculnitum, 158. 
Lygut umbellatarum, 153. 

MALrioni, 14. 

Mamtttra hra»siea, 137. 

Mangel fly, 89. 

„ leaf-rust, 40. 
Maugel-wurzel, parasites of, 39- 
40. 

" Marienkafer,” 64. 
“Marienkuh,” 64. 

Mason, J. E., 114. 

McQobbn, 93. 

Meadow fescue, 95. 

Medicago lupnlina, 80. 

„ sattva, 24. 

Meonin, M., 67,117. 
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Molilof, 2^). 

iIt-J(Aoutha vui'jaris, JMJ, 11^^. 
iltristti hittniudiiis, 114. 

Metu fious loDgus, a. 130. 

Microbe of onions, 41. 

Miert>patter filoiiuraltn, 13->. 
Microscope, the, l-iU. 

Mildews, analysis of, 2. 

Mildew of grasses, 01. 

Milli{>ed, carrot, 38. 

MiUipeds, snake, 11. 

Milliped, wheat, 120. 

Mineral manures, 127. 

Jioneni, 74. 

Mostaose, M., 51. 

Moss in pastures, 01. 

Mould of cabbages, 111. 

Mounting ecclions, 101. 

Modnt, W. O., 63. 

Mouth of insects, 5. 

Miicorfni, -14. 

Mueor $uhtilinifnu», 44. 

Mnsno, Dn., 57. 

Mubiuv, a., 5, 49. 

Mtuca coarclatu, 117. 

Mjeelia, 2, 2-1. 2B, 44. 4G, 48. 51. 
60, 58, 69,71,73. 81, 90, 08. 
101. 101, 122, 124, 125, 120, 
128, 148.. 

Myobia pumiUt, 133. 
iJyxomyceteM, 73, 141. 

'NallOEU, 14. 

l^aphtlialene, 134, 136, 154. 
Ncmatoid of beetroots, 30. 
Nematoids, 17, 80. 

}ffsRos, M., 93. 

Nettles, 22. 

NcuropUra, 5. 

••Niggers,” 70. 

Nitrate of soda, 34,37. 


.YocOia rxc/<intafioMij. 67, 

» pronubit, 13S. 

,, siyeliim, 67. 
iVocJiiifItr, 138, 130. 

Nomcuclatnro, 6. 

Oats, parasites of. 99-102. 

Objective, the, 158. 

Object of book, 1. 

OEcnjiicnEX, M., 20. 8.3. 

Oidinm <i5erfi/<aftVn.<. 1U5. 

,, 71. 

Oidium-conidia, 10.5. 

„ mycelia, 105. 

Oil-cako for wiroworms. 91. 
Oti'joch^ttx. 20. 

Onion cclworms, 10. 

.. rty. 40. 

„ mildew, 43. 

„ mould, 44. 

Onions, parosites of, 40—16. 

„ putrefactive microbe of, 41. 
,, smut of, 44. 

Oogonio, 23, 44, 62,53, 54, 142, 
143. 

Odspore, 23, 24, 44, 48, 61, 51, 
142, 143. 

OKtiBBoD, Miss. 17, 60, C3, 01, 
109, 111,113.151. 

Orthoptera, 4. 

Oryta $otiva, 102. 

0*einw/rit, 09,107. 

„ vatialor, 99. 

Oviparous insects. C. 

Ovipositor, 70. 

OvO'Viviparous insects, 6. 

OwEK, Sib Biciuud, 0. 

Palo tnssock moth, 168. 
Pallaside parenchyma, 62. 
Panicle of grass, 08. 
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I'apilio macliaon, 39. 

Paraffin oil. 26. 27. 37. 41, 91. 

108. 

Pnvapbysis, 39, GO. 

Parasites, 3. 

,, of asparagus, 133-134. 

„ of beau,9-16. 

,, of barley, 77-83. 

,, of beetroot, 33—36. 

„ of buckwheat, 83-84. 

,, of cabbage, 134-144. 

,, of carrots, 36-39. 

.. of celery, 144-145. 

„ of clovers, 16-24. 

,, of cucumbers, 145-149. 

,. of hops, 149-156. 

,, of lettuces, 156-158. 

,. of lucerne, 24-25. 

„ of mangels, 39-40. 

„ of oats, 99-102. 

„ of onions, 40-46. 

„ of parsnips, 46-48. 

„ of pea, 26-30. 

„ of potatoes, 48-61. 

., of rice, 102-103. 

„ of rye. 103-107. 

„ of tomato, 158. 

,, of trefoil, 30-32. 

„ of turnip, 61-76. 

„ of vetches, 82. 

„ of vine, 1,155. 

„ of wheat, 107-132. 

Parasitic fungi, 2. 

Paris green, 134, 152. 

Parsley, 48. 

Parsnip fly, 47. 

„ leaf miner, 46. 

„ mildew, 47. 

„ moths, 47. 

Parthenogenesis, 150. 

Parus cceruleiu, 78, 


Pastinaca sativa, 46. 

Pastures, moss in, 91. 

Pea beetle, 26. 

„ mildew, 28. 

,, moth, 25. 

„ mould, 29. 

„ weevils, 26. 

Pens, maggoty, 25. 

“ Peerless white,” 115. 

Pennycress, 141. 

” Peppercorns." 118. 

Periola lomento$a, 58. 

Pcrithecia, 29, 95. 

Peronospora (xiffua, 24. 

,, pauj/li'onf/ormi*, 157. 

„ infestam, 40,51,158. 

,, nirra, 47. 

„ jjorasifica, 72, 141, 

157. 

„ Schlfidfniana, 43. 

„ tri/ofiorHm, 22. 

„ vtcttc, 29, 

Ptronosporea;,20, 43. 

Petiia posfmna, 59. 

Phases of insect life, 4. 

Phillips, W., 46. 

Phorodon humuli, 149. 

PhylUtreta nemornm, 61. 
Phtjlloperlha fiorticofa, 83. 
Phijnopoda, 108. 

Phylomyza nigneornh, 67 . 

Pieri$ bra3sic<t, 134, 

„ ruipf, 136. 

„ raptz, 136. 

Pileus, 59, 60. 

Piophita apii, 144. 

Puum sativum, 23, 

Plant diseases, agrionltnrists and, 
7. 

Plasmodiophora braaiica, 40, 72, 
140. 
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Platy^fjuter minutu^. H i. 
Ploughing, deep, 81, 83, 90, 117. 
pLowBinnT, C. li., 08, 

Pliuia g<tmnui, *27, 30, 67. 

Poa uemoralii, 85. 

,, ^rinVilfx, B5. 

Podofph/rra 155. 

Potyyonacf<t, 83. 

Polygonum fugopyrum^ 83. 

Pontia breu$iefr, 134, 130. 

,, n<ipi, 130. 

,, rapit^ 130. 

Potato, A diieaee-proof, 55. 

„ fungufl, Irish, 59. 

,, -‘sels;’ 50. 

„ smut, 57. 

Potatoes, parasites of, 48-01. 
Prickly comfrey, 127. 

PoiLLlKUZ, M.| 57. 

Primary spores, 100. 
Pro-inycelinm, 124,127, 129, 130. 
Pitla rotitt, 30, 47. 

PUromahu hr<utic<t% 135. 

,, mtcdn^, 80. 

Puccinia apii^ 144. 

,, corondta, 94,128. 

,, fahii. 16. 

,, <7rdmin^#» 128. 

,, heracUi^ 145. 

,, m/xfd, 45, 120. 

„ Tuhigo-vera^ 125. 

** Puri)les,” 118. 

Putrefactive microbe of onioos, 
41. 

QCASrrN, Pooy.i 03, 102, 131. 
Quassia, 40,65, 138. 

QuickUmo, 20, 89, 81, 85, 102, 
118, 121, 128, 134, 138, 140, 
161. 


Pavkh, M.. 31. 

“ Red guoi,*' 117. 

Red mite, 134. 

! ,, rust of celery, 144. 

ReinoTftl of infested matter, 50. 
Reproduction of insects, 6. 
Resting-spore, 23, 30, 4 I, 46. 
l<hfjHchiti$ bncchuM, 80. 

65, 80. 

Ribbon-fooled corn tly, 78. 

Rice, parasites of, 102-103. 

„ weevil, 102. 

i Rtixv. Dn. C. Y..ir-MU. 13». 

. ISO. 139. 149. 

HiTZEUA-U**!*. Dn., 40. 

Itivett’s retl,” 103. 

Holling graas-lftn.!?. «o. 

Hoot crops, (lieeascs of. 32-7G. 
lioslrom of beetles. 31. 

Itotntiou of crops. 11. C6. 7.>. 
140, 143. 

Rough stalked grass, 85. 

Rocs-suAU quoted. 7. 

“Rub.** 101. 

Rust, beet-leaf, 30, 40. 

,, garlic, 4.5. 

„ spring. 125. 

,, summer, 128. 

,, white, 121. 

ButtUdtr, 84. 

Rye, ergot of, 101. 

„ grass, 95. 

,, parasites of, 103. 

Sacob, J., 180. 

Salt, common, 20, 87, 81. 100, 
134. 136. 183. 

Saprophytes, 8. 

Saprophytic fungi, 2. 

Savi, M., 88. 

I Sawlly, com, 80. 
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Sftwrij-, turnip, 09. 

Siixiciild <rnanthe, 90. 

Scarifyinp, 81. 

“Scheclc’s green," 19. 
Sclerotima, 45. 59, 00, 104. 
SecdU. cerenJe, 103. 

Section cutting, 161. 

.SVMiiofr//m niijripes, 114. 

Sheep's fescue, 95. 

SnELDON, PllOK.. 96. 

Shepherd’s purse. 1 11, 113. 
Sieheb, Db., 3. 

SUpha opaea, 35, 40. 

Silver Y moth, 27, 3f>, 07. 
Siphomphom granaria, 77. 
Sitona erinita, 14, 26. 

„ Uneala, 11, 26. 

Skip-jacks, 89. 

Skippers, the, 91. 

SniBll white butterfly, 1.36. 
Smetuam, a., 85. 

Smith, Db. E., 92. 

Smith, W. G., 7.61,00,62, 127, 
180, 131. 

'* Smut balls,” 125. 

Smut fungus, 83, 95, 100, 107. 

121 . 

Smut grasS'Culm, 94. 

„ of onions, 44. 

Snake millipeds, 14. 

Soap-suds, 41,136. 

Sodium sulphate, 102. 

Soft soap, 40, 108, 161. 

SofaHMin Commereoni, 54, 55. 

„ mniifc, 54. 

„ Jameti, 54. 

„ Slaglia, 54, 55. 

„ tubero$um, 48, 54. 

„ I’ernicoitim, 64. 

Soot, 27, 28, 37,39,41, 47, 51, 
69, 78, 116, 184,188,162. 


Sorus. 46, 94, 100, 126, 128,143. 
Sow-thiatles, 22, 34,158. 

Spent hops for be.ans, 13. 

Spiny oospores, 54. 

Spongy parenchyma, 52. 
Sporangium, 45, 73. 

Sporidium, 45, 59, CO, 105, 106, 
124. 

Spring mst of corn, 128. 

Sijuare head," 115. 

" Stand-up white," 115. 

” Steeps" for seeds, 102. 

" Stinking smut.” 125. 

" Stock." 104. 

Straw mildew, 121. 

Strawsonizer, 57, 63, 151, 156. 
.S'turiiKa vulgarit, 85. 

Sulphur, 39. 41, 51. 186,138. 
Superphosphates, 140. 

Surface mould of turnips, 71- 
8walIow-tailed butterfly, 39. 
SWATBLAXD, W., 78, 85, 90. 

Sweet grass, 96. 

Sweet vernal grass, 85. 
Symphytum atperrimum, 127. 

„ officinale, 127. 
Syringing plants, 26. 

Tall fescue, 95. 

Tar, 46. 

Tares, parasites of, 32. 

Tarsi of insects, 5. 

Taschenbero, Dr., 17, 25, 79, 64. 
Teleutospores, 46,126, 129. 
Tephritis onopordinie, 46. 
Tertiary spores, 124. 
Tetranyehui auh{mnaUs, 67. 

„ fefurtus, 154. 
Tetrastichus Rileyi, 114. 

Thistles, 84. 

Thread-worms, 17. 
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Thripsc<rfalium, lOji, 14 j. 

„ cucumeri*. 145. 

,, Irit/tfi. lOS. 

XilUtia airier, 1*24. 

inf.ci, 1-21. 

Tinea gran'Ua, 110. 

Ttpula oleracea, b4. ISO- 
TipulidJ:, 84. 

Tobacco, infusioDS of, 04, Cy, 
138.139. 151. 

Tomato eelworiu, 158. 

„ jjarasitea of, 158. 

Toanirr, J., 55. 

Xorrubiu. 98. 

XoruUi apicutatus, 101 . 

„ cerevititr. lOl. 
Transpiration, *29. 41, 48. 7*2. 
Trefoil luotb, 31. 

,, parositcs of, 30-32. 

„ weevil. 31. 

TiiEviftiscfl, 14. 

7'richoba»«» 30. 40. 
Troffi/n'dinm triij’jiiuni, 07, 1*21. 

Truaiea. 98. 

T»*caiiico, Dll., 14. T40. 

Tubercinia tntbiet, 5<. 

Tornip apbis. 03. 

.. fly. 01, 03. 

,, gall weevil. 63, 

,, leaf njinera, 67. 

,, inotba, 07. 

„ mould. 72, 

roots, analyses of, 06, 
75. 

,, eawfly, 09. 

Turnips, clubbing of, 72. 

„ parasites of, 61-70. 
surface mould of, 71. 

Tulenchxu allii, 40. 

„ dnatiatrix, 18. 85, 

99. 103. 


TyUnebus Ilnvensinnii, 17, 83, 
99. 103. 

,, tritici, 118. 

UmbeUiferons weeds. 145. 
t'redinew, 95, 130, 145. 

Uredo apii, 141. 

,, linearis, 127. 
Urcdo-myceliuni, 128. 

Uredo rubigo-tera, 1'25. 
Urcdosporcs, 128. 

Cforyslis cepiiiir, 11. 

Ustilayo carlo, 83. 95, 100, 103. 
107, 1*21. 

,, (itcumeris, 115, 147. 

,, /al<e. 14. 

hypodytes. 94. 

91- 1*®' 

“ Vftcbe i Dicu,” OL 
YaS IlESEUES, 32. 

Variety of ergot, a. 96. 
VASSAU-Ii.vxsni. 109. 

' Vermes, 4. 

Yetobes, parasites of. 3«. 

I'lciu /aba, 9. 

Vine, parasites of. 1. lo5' 

Vitality of Daeteriuin ult>i. 42. 
of celworms. 18. 119. 
of Peroiiospora in/esUn*, 

54. 


Walker, 77, 1*21* 

Ward, H. M.. 14. 

Weevil, cabbage gall. 189- 
com, 102, 107. 
grass* 80. 

|)a\iu» 102. 
rice, 103 a ^ 

turuip gail* 05. 

WeiviU, 12, 11, 10. 20, 01. '>■' 

80, 102, 107. 
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